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I. 6fo!TO©DUCT8©!ti 

A. Scope 

B. Purpose 

C. Mission Operations Participants 

D. Agenda Overview 


) 



A. Scops: Review The LANDSAT-D System (Flight and 

Ground Segments) and 
Support/Cooperating Organizations 
with Respect to: 

© Flight Segment Control and Operation 

© Multispectral Scanner (MSS) Scheduling,' 

Acquisition and Processing 

© Thematic Mapper (TM) Scheduling and 
Acquisition 

© TM Operations During the Scrounge Period 
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B. PURPOSE: To Present for Review by the 

Goddard Review Team the 
Integrated LANDSAT-D System 
Operations Plan with Respect to 
Functional Elements, Personnel 
and Procedures 


) 


V 




C. Mission Operations Participants 


PARTICIPANT 


RESPONSIBILITIES 


LANDSAT-D Project 

General Electric Co. 

Network Directorate 
© NASCOM 

© Ground Space Tracking Data Network 
(GSTDN) 

» Tracking and Data Relay Satellite System 
(TDRSS)/ Network Control Center (NCC) 

Orbit Support Computing Facility (OSCF) 

Mission Support Computing and Analysis 
Division (MSCAD) 

Applied Engineering Division 

Information Processing Division 


Overall Project Management 

Ground Segment Maintenance and Operations 


External Communications, Data Transmission 
(Image, Command, Telemetry) and Foreign 
Ground Station Logistics Support 


Orbital Pass Prediction Support 

Orbit Adjust Definition and Analysis/ 

Global Positioning System (GPS) Support 

Delta Launch Support 

Photo/Film Processing, Tape Staging/ Storage and 
Domsat Interface Facility (DIF) Support 


t 

4 

i 

1 

I 

I 

f 

i 

I 

} 


4 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Mission Operations Participants COont d) 


PARTICIPANT 


responsibilthes 


Applications Directorate 

NOAA National Weather Service (NWS) 
EROS Data Center (EDC) 

Naval Observatory 

Naval Surface Weapons Center 


Science Office: Multispectral Scanner 
(MSS) System Performance 
Evaluation/Thematic Mappsc (TM) 
Processing Evaluation 

Cloud Cover Predictions 

User Order Interface; MSS Archive; MSS 
High Density Tape (HDD, Computer 
Compatible Tape (CCD and 241mm Film 
Production and Distribution; TM Scrounge 
Product Archive and Distribution 

Pole Wander Data 

Navigation Data Satellite (NDS) Almanacs 
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D. Agenda Overview 

DM 1 


I. Introduction 

A. Scope 

B. Purpose 

c. Mission Operations Participants 
D. Agenda Overview 

II. Landsat-D Program 

A. Landsat-D System Overview 

B. Landsat-D Key Events 

C. Flight Segment Summary 

D. Ground Segment Summary 

III. Mission Requirements and Management 

A. Mission Requirements 

B. Operational Mission Management 

IV. Flight Operations 

A. Data Acquisition Plan 

B. Control & Simulation Facility Overview 

C. External Interfaces 

D. Flight Segment Operations 

E. Control Center Operations 


D. Agenda Overview 

DAY 2 


V. Data Processing Operations 

A. Data Processing Plan 

B. Data Processing System Overview 

C. Production Control 

D. Standard MSS Processing 

E. Operational Quality Assurance 

F. Typical Day Schedule 

G. External Interfaces 

VI. Operations Support 

A. Operations Support Overview 

B. Landsat-D Maintenance 

C. Logistics 

D. Configuration Management 

E. Documentation 
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Da Overview 

DAY 2 (Continued) 

Vil. Operational Activation Period 

A. Key Events 

B. Integration and Test 

C. Preparation for Launch 

D. System Activation 

E. Post-Launch Calibration and Validation 

VIII. Overview of Thematic Mapper (TM) 
Operations During the Scrounge Period 

A. Introduction 

B. Science Office 

C. Accelerated Payload Correction System (APCS)Tape 
Generation 

D. Applications Developmental Data System (ADDS) 

E. Landsat Assessment System (LAS) 

IX. Landsat-D Performance Evaluation 

A. Objectives 

B. Scope 

C. Organization 

D. Approach 

E. Requirements 

F. Schedule 

X. Wrap-Up 
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§8. Larodsat-D Program 

A. Landsat-D System Overview 

B. Landsat-D Key Events 

C. Flight Segment Summary 

D. Ground Segment Summary 



II Landsat-D Program 


• PROJECT OBJECTIVES 

• LANDSAT-D SYSTEM 

• KEY EVENTS 

• FLIGHT SEGMENT SUMMARY 
« GRC ND SEGMENT SUMMARY 
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Project Objectives 


o PROVIDE FOR SYSTEM l£VEL FEASIBILITY DEMONSTRATIONS 
WITH NOAA AND OTHER USES AGENCIES TO DEFINE 
CHARACTERISTICS OF AN OPERATIONAL SYSTEM 

• ASSESS CAPABILITY OF THEMATIC MAPPER/ ASSOCIATED SYSTEMS 

TO PROVIDE IMPROVED EARTH RESOURCES MANAGEMENT INFORMATION 

o PROVIDE FOR CONTINUED AVAILABILITY OF MULTISPECTRAL 
SCANNER DATA 

• PROVIDE TRANSITION FROM MULTISPECTRAL SCANNER TO 
THEMATIC MAPPER DATA 

• PERMIT CONTINUED FOREIGN DATA RECEPTION 
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OF POOR QUALrrv 


) 


Lamisat D System Overview 
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TH.MSS 


TRANSPORTABLE 

GRODNO 

STATION 


TM.MSS 


I TM.MSS 


processed 

MSS 


IMAGE 

generation 

FACILITY 


TIM. MSS 


DOMSAT 

INTEHFACE 

FACILITY 


GOLDSTONE 

AND 

ALASKA 


MISSION 

MANACEMENT 

FACILITY 


GPOUND 
SPACEFLIGHT 
TR CKINQ 
AND DAT A 
NETWORK 


CONTROL AND 

SIMULATION 

FACILITY 


NAVIGATION 

DATA 


TM.M3S 
L TAM 


FOR2IGN 

GROUND 

STATIONS 


SCHEDULIF'O 

INFORMATION 


TO 

DOMSAT «*- 

INTERFACE 

FACILITY 


PROJECT 

SCIENTIST 


PRODUCTS j SCROUNGE 


TM AND 1 
CORR OA7A ' 


PROJECT 

OFFICE 


COORDINATION 




Landsat D Key Events 


133 MSS 
SCENES/DAY 
PROCESSING 
CAPABILITY 


TM 



REVIEW 


REVIEW 


ACCEPTANCE 


TO NOAA 
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Flight Segment Summary 


FLIGHT SEGMENT INTERFACES 



GROUND 

SEGMENT 


KfTEGRATICat. 
TEST GROUND 
STATION 


?S 




SCENES /DAY 
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Flight Segment Status 


COMPLETED THERMAL VACUUM TEST MARCH ill 1002 


nmudiMK* WmduiMmam ■wwhp 





original PAGE is 













ORIGINAL PAGE fS 
OF POOR QUALITY 




Ground Segment Summary 
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X 


LANDSAT D 

MSS GROUND SEGMENT 


CONTROL AND SIMULATION FACILITY 


MISSION MANAGEMENT FACILITY 


TELEMETRY 


REQUESTS 



„ transportable ground 

^ STATION 


TM A MSS 

data . \ ^ 

• '• ' •. 
• . i • 


safer 

LANDSAT ASSESSMENT 

SYSTEM X 
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Initial Ground Data Flow 



TRANSPORTABLE 

GROUND 

STATION 



TO 

matter 

SCIENTIST 



I 


SCFNES / 
DAY 


Processing 


CAPABILITY - SCENES/DAY 



DAYS 







Data Distribution 


MSS OUTPUT 

NAME 

USE 

HIGH DENSITY TAPE - 
ARCHIVAL 

HDT-AM 

USER PRODUCT 

COMPUTER COMPATIBLE 
TAPE-ARCHIVAL 

CCT-AM 

USER PRODUCT**, PEPFORM/. 'CE 
EVALUATION 6 LAS 

COMPUTER COMPATIBLE 
TAPE- PRODUCT 

CCT-PM 

USER PRODUCT**, PERFORMANCE 
EVALUATION £ LAS 

241 MM FILM-ARCHIVAL 

F241-AM 

PERFORMANCE EVALUATION 

241 MM FILM-PRODUCT 

F241-PM 

PERFORMANCE EVALUATION 
£ LAS 

70 MM FILM-ARCHIVAL 

F70-AM 

PERFORMANCE E VALUATION 



} TOTAL 
OF 2 


TOTAL 
OF 2 


( TOTAL 

j OF ' 


TOTAL 
OF 4 


200CIN ONE BAND); 89 


** NOT PLANNED FOR EXTERNAL DISTRIBUTION 





VOLUME (SCENES/DAY) 

SCROUNGE OUTPUT 

NAME 

USE 

CAPABILITY 

PLAN 

241 MM FILM-ARCHIVAL 

F241-AT 

SCIENCE OFFICE; AN USERS*; 
EROS DATA CENTER* 

1 

1 

241 MM FILM-PRODUCT 

F241-PT 

SCIENCE OFFICE; AN USERS*; 
EROS DATA CENTER* 

1 

1 

COMPUTER COMPATIBLE 
TAPE-PRODUCT 

CCT-PT 

SCIENCE OFFICE; AN USERS*; 
EROS DATA CENTER* 

t 

• 

ft 


i i 

* 

\ 

I 

i 


■ i 


* SELECTED SCENES 
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Performance 








REQUIREMENT 

MSS PROCESSING SYSTEM 

SCROUNGE 

TURNAROUND TIME 

48 HOURS MAXIMUM 

e RAW DATA TO ARCHIVAL 
HIGH DENSITY TAPE 

9 WITH ANY SINGLE POINT 
FAILURE 

NOT APPLICABLE 

MAXIMUM UTILIZATION 

85% OF 16 HOUR DAY 

100% OF 8 HOUR DAY 

RADIOMETRIC ACCURACY 

±1 QUANTUM LEVEL 

CONSISTANT WITH CURRENT 
ALGORITHM DEFINITION 

MAP PROJECTIONS 

SPACE OBLIQUE MERCATOR 
UNIVERSAL TRANSVERSE 
MERCATOR/POLAR 
STEREOGRAPHIC 

SPACE OBLIQUE MERCATOR 
UNIVERSAL TRANSVERSE 
MERCATOR 

RESAMPLING ALGORITHMS 

CUBIC CONVOLUTION 
NEAREST NEIGHBOR 

CUSIC CONVOLUTION 

GEOMETRIC ACCURACY 

• TEMPORAL REGISTRATION 

• GEODETIC 

0.3 PIXEL (90% OF THE TIME) 
0.5 PIXEL (90% OF THE TIME) 

CONSISTENT WITH CURRENT 
ALGORITHM DEFINITION 




Ground Ssyniont Tssks 


P/aJ - 


%*4 




Ground Seg. Integ. Test 

Performance Eval./Product Gen. 

CSF FLT Sched./TSIM Update 

TM Data Receipt Integ. 

OPS Readiness Period 

Launch Support, Activation, 
Calibration 

MIPS Integration 

Full Capability Demonstration 




A. Mission Requirements 

B. Operational Mission Management 


A. Session Requirements 


© User Community 
© User Requirements 
© Acquisition/Processing Plan 
© Priority Allocation 
® Landsat-3/D Overlap Plan 
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User Community (Domestic) 


® Large Users: 

Johnson Space Center (JSC) 

U.S. Department of Agriculture (USDA) 
Defense Mapping Agency (DMA) 

Other 

© General Users: 

U.S. Geological Survey 


National Oceanic and Atmospheric Administration 
(NOAA) 

Private Industry (ERIM, IBM, EARTH SAT, 
GEOSPECTRA, EXXON, ARCO, etc.) 

University (Purdue, Arizona, Stanford, Dartmouth, 
etc.) 

Project (Hughes, GE, Code 900, Code 435, Code 7(H)) 
States 

. - - . . A A 


@ Applications Notice: 24 Selected by GSFC - Headquarters Approval 

Pending 


User Community 

(FOREIGN GROUND STATIONS) 


Country 

Memorandum of 
Understanding 
Expiration Status 

ARGENTINA 

30 September 1983 

AUSTRALIA 

9 January 1983* 

BRAZIL 

29 March 1983 

CANADA (2) 

30 September 1983 

ITALY 

9 May 1982* 

INDIA 

9 May 1983 

JAPAN 

29 January 1983* 

SOUTH AFRICA 

30 September 1983 

SWEDEN 

9 May 1982* 

THAILAND 

9 May 1984 

INDONESIA 

30 September 1983 

CHINA 

24 January 1984 

ROMANIA 

30 September 1983 


Code U Plans to Extend, Not Renegotiate, for NASA Period of Responsibility 
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ACOU2S1TSOR1 KEQUfiSESUiE^TS 


© U.S. Requirements (Scenes 
Per Cycle) for Domestic Use: 


575 — Continental U.S, 
125 — Alaska 

100-200 — Remainder of North 
America (Canada, 
Mexico, etc.) 


800-900 


© Foreign Acquisition 

Requirements (Scenes Per 
Cycle) — Domestic U.S. 
Processing: 


© Agristars Acquisition 
(U.S. & Foreign) 


o o 

-n si 
O 2 

o 2 

73 r* 

80 — Australia 03 

200 - Sweden £ $ 

115 — Japan 3® 

130 — Brazil 


525 

800-1200 - Varies From 
Fall /Winter to 
Spring/Summer 


RftuBti 


§ 



( 


;) (Continued) 



© Pre-TDRSS 

u.s. 

Foreign 
Total Unique 


800-900 (Includes 250 for Agristrars) 

ouu __ ' , /icnlnr Anrictrarf 


1325-1425 (Scenes Per Cycle) 


© Post-TDRSS 

U.S. 

Foreign 

Total Unique 


800-900 

975 (Includes Agristrars 

Requirement) 

1775-1875 (Scenes Per Cycle) 

+ 125 Miscellaneous Additional 

Scenes 

1775-2000 (Scenes Per Cycle) 
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Thematic Swapper (TSUI) 


Scenes Per Cycle 

Pre-TDRSS/TIPS | Post-TDRSSfTIPS* 


Applications Notice and 
Engineering Analysis 
Agristars 


16 

2-3 


16 

8 

110 


Estimated Total 
Unique Scenes 


Approximately 140 


* Post-TDRSS/TIPS but Prior to 1985 
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U.S. Ground Station Acquisition Capacities 
by Station at 5° Antenna Angle 

(LAND MASS SCENES* PER 16-DAY CYCLE) 


With 

Total Apportioned 

Coverage Overlap 


Greenbelt Transportable 
Ground Station 

501 

MSS 

252 

TM 

501 

Goldstone (MSS Only) 

452 

240 


Fairbanks (MSS Only) 

436 

408 


Total Unique Scenes 


900 

501 


Includes Scenes Betv'een 80 Degrees (N/SI latitude Without Concern for Sun Angle 

— Incudes Scenes Overlapping with Foreign Coverage 

— Excludes All Large Water Bodies Except Coastal-Zone Scenes 


Ac(£§isisi4ioBi/^B*©©©ss!iig Plan 

(U.S. REQUIREMENTS) 


© NASA Acquisition: 

Transportable Ground Station (TGS) 

Goldstone 

Alaska 

Australia 

Brazil 

ESA/Sweden 

Japan 

Total 

© NASA Processing 

© NASA Archive to Protect 
Against Early Failure of TM 
Acquisition Capability 


Scenos Per Day 

MSS TM(Day) TM(Nlght) 


16 

15 

25 

b 

8 

13 

7 

30 As Required 

89 

30 As Required 

A 

X/ 

89 

1 
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Foreign Ground Station Coverage 

at Lands _>D Launch 


°oJ- 
* ,* 


Y 

%* 


160°E 180°160 e W 140° 120° 100° 80° 60° 40° 20°W 0° 2D°E 40° 60° 80° 100* 120° 140° 160°E 180» lOO'WW'W 


80°N 


eo°n 



80 °S 


180° 160°W 140° 120° 100° 80° 60° 40° 20 °W 0° 20*E 40° 60° 80° 100° 120° 140° 160°E 180° 160°W140°W 


Foreign Ground Station (FGS) 
FGS With US Recorder 
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Landsat D Foreign Ground Station Acquisition 

Capacities by Station at 5° As.ff.enna An^le 

(LAND MASS SCENES* PER 16 -DAY CYCLE} 




% 

°t 



1382 

1983 

1984 


With 

Total Apportioned 

Coverage Overlap 

With 

Total Apportioned 

‘.overage Overlap 

With 

Total Apportioned 

Coverage Overlap 

Argentina 
Australia (NR) 

Brazil (NR) 

Canada— Prince Albert 

Canada— Shoe Cove 

China 

ESA -Italy 

ESA— Sweden (NR) 

India— Hyderabad 

Indonesia 

Japan (NR) 

Romania 
South Africa 
Thailand 

206 115 

435 435 

547 456 

827 392 

311 159 

445 359 

480 414 

269 90 

281 271 

368 368 

442 344 

206 115 

435 435 

547 _ 456 

827 392 

311 159 

694 485 

445 203 

480 361 

269 87 

281 173 

506 290 

368 368 

442 259 

206 115 

435 403 

547 456 

827 392 

311 159 

694 485 

445 203 

480 361 

269 74 

209 135 

281 173 

506 290 

368 363 

442 220 

Total Unique Scenes 

3,403 

3,783 

3.834 


# _ includes Scenes Between 80 Degrees (N/S) Latitude Without Concern for Sun Angle. 

- Includes Scenes Overlapping U.S. Coverage. 

- Excludes All Large Water Bodies Except Coastal-Zcna Scenes. 42 

- (NR) NASA Recorder Location. 


Flan 

STATIONS) 


Requisition 

(FOREIGN GROUND 


Scenes For 16 Day Cycle 


MSS 


TM* 


Argentina 

Australia 

Brazil 

Canada/Prince Albert 

Canada/Shoe Cove 

ESA/Italy 

ESA/Sweden 

India 

Japan 

South Africa 
Thailand 


206 

435 

547 

827 

311 

445 

480 

269 

281 

368 

442 


Operational Capability 
Data 

Late 83 
TBD 
July 82 
July-Sept 82 
Ju!y-Sept 82 
June-Sept 82 
June-Sept 82 
July 82 
August 82 
TBD 
TBD 


•Beginning Date for Foreign Ground Station TM Acquisition Presently Under Review by 
NASA Headquarters 


Priority Allocation 


© Acquisition 

MSS 

Laval - 

0-9 Reserved for Project and 
Science Office 

10-99 Assigned by EDO 


Levol 

0-100 


JM- 

Uaa 

Assigned by Science 
Office 


© Processing 

MSS 

L aval Uae, 

0 Disaster/Special Priority 
99 Routine 

1-98 Reserved for Backlog 
Management 


TM 

LavflL Vtf- 

Addressed 
in 

Section VIII of MOR 


© 


Landsst-3/D Overlap Plan i% 

r 

Landsat-3 Active Through March 1983 Then Placed in Standby ■$% 
Mode Through September 1984 With Provision for 30/60 Day 
Recall 

© Science Office/Missions Utilization Office Administers 

Requirements for Landsat 3 and Monitors Requirements from 
EDC for Landsat-D 

© Priority Assignment for Housekeeping and Image Data Collection: 

Housekeeping — Landsat*D 

Image Data Collection - Landsat-D Unless Otherwise Specified by Science Office 

© Instrument Data (Through GSTDN) Handled by Domsat Interface 
Facility (DIF) 

a Combined Mission MSS Allocation: 

Landsat-3 — 75-107 
Landsat-D — 89 

Total 164-196* 

* Within Capacity of Domsat 20MB Service Lease Period of 7 Hours/Day 


Operational Mission Management 

© Management Interfaces 
® Mission Activity Scheduling 
© EDC Order/Status Interface 
© Science Office Requirements Interface 
© Project Office Management Interface 


Operational Management Interfaces' 

MSS Mission 


% 




Operational Management Interfaces — 

TM Mission 




Mission Activity Scheduling 


Data Acquisition: 

(1) Advanced Planning Every Weekend (7 - 14 Day Lead) 

(2) Routine Daily Scheduling (12 - 36 Hour Lead) 

(3) Dynamic Rescheduling as Required 

Data Processing (MSS) 

(1) At Regular Intervals Throughout Day 

(2) Upon Receipt of New Input Data 

(3) Re-ordering of Work In Queue Possible at Each Processing Line 


EDO Order/Status Interface 



• User Information 

• MSS Acquisition 
Orders 


e Order Confirmation 
e Production Status 
— Acquisition 
Scheduled 
— Data Acquired 
— Processing 
Begun 

— Data Transmitted 
to EDC 



Acquisition & Product Orders 
0 Weekly Input Tape 
• Hardcopy as Required 


Status Feedback 
© Weekly, Following Tape Input 
© Inquiries Via Hardcopy, as Required 


90 



) 



1 

I 

j 

Science Office Requirements Interface I 




Hardcopy Inputs as Required 

— - Special Coverage 
— Direct Output Products 


- 0 % 
o % . 

-ty** 



Coverage Listings: 

Hardcopy Outputs Following EDC Inputs or 
as Requested 

— Summary Coverage Maps 

— Detailed Coverage Request Lists 
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User Data Entry and Update 




LANDSAT-D USER INFORMATION FORM 


USER ID; &O0243 


TYPE : (F)OREIGN/@OMESTIC 


NAME 


: Ay o a/s, W aJ&if" /? . 


NEW USER 




UPDATE 


AGENCY /ORGANIZATION: 


(CHECK ONE) 


STATUS: A^/ve 


q.% 

*s% 


b% 

* \. 

A -p 


MAILING ADDRESS: 

LINE 1: 145 Uwv erst'/y Av?- S£_ 


line It Wnneapo''*’ M/w. 55* f 4 

LINE 3: 



82 


i 


Standing O^der Request 


USER TT)j gQO-4 rff 
MISSION-TYPE 0, A OR 5 JEL 


SUN ANGLE: 

DATE SPAN(YYDDD): START 

STOP: 

ACQUISITION 2 
ACQUISITION HITS: — — 
ACQUISITION PRIORITY: - J — 
ACCEPTABLE CLOUD COVER: ~L& — 


AREA: BLOCK - PATH-i2R0W.££ 

SECMENT - PATH — ROW 
(MULTIPLE AREA ENTRIES ALLOWED) 


USER TYPE (1, -DOMESTIC, 2- 
SENSOR (1-TM, 2 -MSS) : — A. 

IP MSS: GAIN 

MODE 

RECEIVING STATION: 


PRODUCT 

PRODUCT HITS: 

COPIES DESIRED: . 

PRODUCT PRIORITY: 

ACCEPTABLE CLOUD COVER: — 

PRODUCT CODE: 

ACCEPTABLE QUALITY (0-9): 
PATH *££. - ROW 
TO ROW 


•FOREIGN) 

’ u 

C 


Project Office Management interface 


X 


%% 



Guidelines and Directives: 

• Ground Rules for Conducting Day-to-Day 
Activities 

© Specific Actions to be Taken 
© Direct Cor.troi of System Elements 

Reports: 

* Regular Summaries of Mission 
Operations 

9 Provided — Daily 

— Weekly 
— Monthly/Ouarterfy 



Operational Management Organization 






Work— Shift Management 







{" Support | 
.4 Personnel I 
j and Services j 

La — ~ 




Suporvi 


fel Ground-* 5:«0n Lme 


•1 iffii 

4 V/Z/V/rf'//. 


mpwssasw 1 

/o\ W 


I ill 


IH TGS £ 
;:g Specialist | 


Covcrogo: 


•MMF Computer| 
^Operator . v . .. . . . | 

£ IGF Computer || 
^Operators Kg 

rr' Cloud Covor^|:| 
:K;Technician g£| 

^ Control Point | 
;■$ Technicians (2):; 


i| TAS gy 

:i|aerk§ 

jStaginggr 
| Clerk I : 


|:^^|| Three Shifts/Day 


Two Shifts/Day 


ii%iil ° ne shift/Dav 


Operational Guidelines 


Acquisition: 

© Number of Scenes Per Day — MSS 

— TM 

© Conflict Resolution— Landsat 3 Vs. Landsat D 

— MSS Operating Mode 

o Foreign Ground Station Authorization 
Processin g: 

© Utilization of Priorities 
© Retrospective Order Handling 
© Number of Shifts/Day 
© Control Point Selection Priorities 

© Rework 
© Data Archive 
© Quality Control 


Landsat-D Operational System 

Project Office Directive 


DATE: /s August, /98Z 
SYSTEM ELEMENT: AH 

DIRECTIVE: op*ra£iona.t c/oMl ACflv/s/tfon and froc&sstnj oferx&o/ts 
EFFECTIVE PERIOD: Oftti/ Air/Asr nat/c* 

ACTION REQUIRED: 

Assess impact, plan implementation and report} do not execute* 

^Assess impact, plan implementation and execute* 

\/ Execute as stated; no impact assessment required* 

PREPARED BY: A/f Webk — DATE: #fr*^C . 

APPROVED BY: MJHc66 — PATE 

Mission Operations Manager 

RECEIVED BY: — DATEs 


Daily Activity Report — Description 


FORMAT CONTENT 


1. System Status 

A. Flight Segment 

B. Ground Segment (by Facility) 

C. Supporting Systems 

© Status at 2400 
• Equipment In-Service Totals 

II. Activity Summary 

A. Data Acquisition 

B. Data Processing 

C. Product Generation and 
Distribution 

(1) Attempted 

(2) Accomplished 

(3) Cumulative Totals 

III. Priority Task Status 

T Entry for Each”| 
1 Priority Task 1 
L Underway J 

© Task Identification 

(Sponsor/Priority/Duo Date) 

o Current Status 
• Projected Disposition 

IV. Significant Events or Problems 

© Content as Appropriate 

V. Activity Projection 

A. Data Acquisition 

B. Data Processing 

C. Product Generation and 
Distribution 

D. Non- Production Activities 

E. Special Events 

• Content as Appropriate 


Daily Activity Reporting— Features 


q Compiled by: 
e Inputs From: 
$ Coverage: 

q Issued: 

© Distribution: 


Mission Supervisor 

Each line Manager (or Representative) 

24- Hour Period 
(0000 - 2400 Local) 

Daily, by 10 AM on the Following Day 

Mission Operations Manager 

Project Science Office 

Ground Segment Operations Manager 

Each Line Manager 


Periodic Summary Report — Description 


FORMAT 

I. Key Events 

A. Requirements 

B. Capabilities 

C. Guidelines a nd Directives 

II. Problems and Impacts 

A. Flight Segment 

B. Ground Segment (by Facility) 

C. Supporting Systems 

III. Operation Summary and Statistics 

A. Data Acquisition 

B. Data Processing 

C. Product Generation and 
Distribution 

IV. Capability Assessment 

A. Equipment 

B. Personnel 

C. Support Services 


CONTENT 


(1) In the Reporting Period 

(2) Projected 


e Content as Appropriate 


o Compilation of Data From Daily 
Reports — 

(1) Graphic 

(2) Tabular 


o Content as Appropriate 


) 


Periodic Summary Report — Features 

9 Compiled by: Ground Segment Operations Manager 

© Inputs From: (1) Mission Supervisors 

(2) Each Line Manager 

(3) Interface Support Management 


9 Issued: 


O o 
-n 7 * 

■oS 

O Tt 

o 2 
;o r 

o 

eg 

C ** 
^ 0) 


WEEKLY 1 

Monday 

Through 

Sunday 

MONTHLY 

Each 

Calendar 

Month 

QUARTERLY 
January — March 
April — June 
July — Septembi 

October— 

December 

Following 

Within 10 Days 

Within 15 Days 

Tuesday 

(Superceded by 
Quarterly) 


Mission 

Project 

Project 

Operations 

Management 

Management 

Management 


C2 


A. Data Acquisition Plan 

B. Control and Simulation Facility (CSF) Overview 

C. External Interfaces 

D. Flight Segment Operations 

E. Control Center Operations 



Data Acquisition Plan 

SCENES PER DAY 
WISS TM/DAY TM/NIGHT 


(1) NASA Acquisition: 
— TGS 
— Goldstone 
— Alaska 
— Australia 
— Brazil 
— ESA/Sweden 
— Japan 


16 

15 

25 

5 

8 

13 

_JL 
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(2) Foreign User Acquisition/Processing: 
— Argentina 
— Australia 
— Brazil 

— Canada/Pr Albert 
— Canada/Shoo Cove 
— ESA/Italy 
— ESA/Sweden 
— India 
— Japan 
— South Africa 
— Thailand 


13 

27 
34 
52 
19 

28 
30 

17 

18 
23 
28 
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CSF Overview 


© Organization 
9 Facilities 
© Hardware 


e Software 

© CSF Activities Overview 


Organization 











Facilities 
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> Flight Center 
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Segment Facility 


<&% 

'O. 

o ^ 

0 '"Zs 


Mission Thinning 








Performance Evaluation 


Control and Simulation Facility (CSF) 
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Control 

Console 
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Control 

Console 

#4 


QLM 


Strip 

Chrt 


Strip 

Chrt 


Strip 

Chrt 


VT-FI 
100 * 1 



-3 


View Window 
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Vm w Window 
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Control and Simulation Facility (CSF) 

Equipment Room 
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Hard ware 


To/From , 
NASCOM 
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Display Consoles 
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CSF Hardware Structure 


Control 

ond 

Simulation 

Facility 


1 


1 

NASCOM 

Interface 

Unit 

NASA 

Time 

Distribution 

Unit 

Quick 

took 

Monitor 

— NIF #1 

— NIF #2 

— NIF *3 

— — G/S Tlmo 

— Display 


Command 

«r)d 

Data Handling 
Simulator 


Switching 

Unit 


Display 

Stations 


Government 

Furnished 

Equipment 

Teletype 

Communications 


Trent portable 

Ground 

Station 


— CDHS 

— NASCOM 

— Flight 

— Antenna 

— VIU 

Switching 

Controller 

Equipment 

- — Peripheral 

— Ground 

Van 


Switching 

Controller 

— CoUimcticn 


— Configuration 
Control/ 
Monitor 

— Multi-Misak** 
Evaluator 

— Instrument 
Module 
Evaluator 

— Flight 
Schod uter 91 

— Flight 
Scheduler #2 

Equipment 
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Control and Simulation Facility 

Operational Activities Overview 



ORIGINAL PAGE IS 
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Operational System Configuration 


CSF 1 

• On line Backup 
o Performonco 
Analysis 


“1 

TLM . 

NASCOM 

CMP 


CSF 

Switching 

Un* 


^ CMP 
TLM _ 


CSF 2 

o On line Prime 
O Performance 
Analysis 


CSF 3 

o Planning and Scheduling 
© Acquisition Analysis 
© Software Dovelopmont 
e Test and Simulation 
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TRANSPORTABLE GROUND STATION 
FUNCTIOKIAL OVERVIEW 
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TRANSPORTABLE GROUND STATION 




Transportable Ground Station Location 


NASA Boundary 


10 Mater 
Antenna-. 


oN 


Bldg. 28 y 
Landsat-D 
Ground 
Segment 


Electronics 

Van 


Main Gate 


Bore 

Sight 

Antenna^ 


Network 

Training 


Gate #4 


l£3Hsi 


$> 

% 

% 

Y& 


Groenbolt Rd. 
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Q Requirements 

© Tracking & Data Relay Satellite System 
(TDRSS) 

G Ground Station Tracking Data Network 
(GSTDN) 

Q Nascom 
o Special Support 

G Orbit Support Computing Facility (OSCF) 


Telemetry: 

Command: 

Tracking: 




) 



© Provide Support of Housekeeping Telemetry 
- TDRSS and GSTDN 
© Provide Support of Multispectra! Scanner 
Image Data — GSTDN 
O Provide Support of MSS and Thematic 
Mapper (TM) Image Data — TDRSS 


© Provide Support of Commands to Flight 
Segment — TDRSS and GSTDN 

9 Provide Raw Tracking Data from GSTDN and 
TDRSS for Orbit Determination Support to 
Project 
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Communications; » 

Housekeeping Telemetry, Command 
and Tracking Functions 
® Provide Wideband Communications 
for Image Data Transfer (Both Raw 
and Processed) 

® Provide for Teletype Interfaces with 
Foreign Ground Stations 


Coordinate Western Test Rang® 
(WTR) and Indian Ocean Site (IOS) 
Launch Support — Including Data 
Acquisition and Transfer 
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© Command and Telemetry Data Flow 
© Image Data Flow 
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Telemetry Data Flow 
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NASA GROUND 
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CMD 
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DOMSAT 

GROUND 

terminal 

TLM^ 

NASCOM 

TLM^ 

GROUND 

SEGMENT 

(GSFC) 
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CSSTPR! 

s Command and Telemetry Data Flow 
o Multispectral Scanner (MSS) Image Data Flow 
o Station Support Functions 
© Status 
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CaSTTBux! Cosmmasidl said Telemetry Data Flow 



scheduled transmission path 
•*TSIM Loop-Back through Nascom Switching 
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STM Station Support Functions 


SPACECRAFT ORBITAL OPERATIONS 
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■0i?l Station Support Functions 


PACECRAFT LAUNCH/EARLY ORBIT 

(43 HOURS) 


S 


S-Band Command 
S-Band Telemetry 
S-Band Tracking 
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GSTD^/Landsaft-D Test and Status 
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1982 






Milestones 

Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

STDN/SC Compatibility Testing 
Compat Tape/GSTDN Data Flow 
Data Generator/GSTDN Data Flows 

C—r* 

i 





v 













• 







V 

A 









Image Data from GDS/ULA 


GSTDN S/W On Station 


GSTDN S/W Familiarization 
GSTDN Network Data Flows 



i 

i 

\ 

7 





% 
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End-to-End Tests: ULA/GDS/BDA 

T-30: S/C Simulation 





i 

i 
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T*15: Timelined S/C Simulation 






A 







T-08: S/C & L/V Launch Sim 






A 







T-06: S/C & L/V Make Up Sim 






A 







Launch 
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R3as®©m 

© Normal Operations Support 
© Launch Support 


O Status 
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GOR/1 ^©s’snai Opsrstlons Support 
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INDIAN 

OCEAN 

SITE 

UOS)* 


WESTERN 

TEST 

RANGE 

(WTR) 

PDF 


VOICE 


DATA 


VOICE 
56 KBPS 
V OICE 
224 KBPS 


NASCOM 


VOICE 


LANDSAT-D 

GROUND 

SEGMENT 



VOICE 


TRASPORTA6LE 
GROUND STATION 
. (TGS) 


network 

OPERATIONS 

CONTROL 

CENTER 

(NOCC) 


»IOS data controlled by Air Force 


Satellite Command Facility IAFSCF) end touted vto BLT to Nescom 
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NASCOM Capability Status 


Existing and In-Place: 

Housekeeping 
Data Circuits 


9.6 

>Kb 

56 

Kb 

224 

Kb 

U 

> Mb 

15 

Mb 

Domsat Link 


(Ail) 

(All) 

(MiL, GDS, BLT) + 

(BlIC for IN Relay) 

(ULA) 

(GDS, ULA, DIF, EDC) 
(Ground Segment/EDO 
April 1 5) 


in-Place 8 June, 1982: 

Launch Phase S/C 

Housekeeping 56 Kb (Simplex) 

Data Circuit 


WTR 


-*GSFC 
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Foreign Ground Stations (FGS) 

Western Test Range (WTR) & 
Indian Ocean Site (IOS) 
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Forsign t!r©yncl Station Support 


GROUND STATIONS 

Italy 

Sweden 

Australia 

Japan 

Brazil 

Canada 

Q Prince Albert 
• Shoe Cove 

India 

Argentina 
South Africa 
Thailand 


Sweden 

Australia 

Japan 

Brazil 


SUPPORT 


© 


Provide via teletype acquisition data 
messages (vectors) for MSS data 
acquisition 


© Provide high density tape stock 
© Receive via mail MSS tapes recorded at 
Foreign Ground Stations 
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© Requirements 
© Activities 
© Data Flow 


© Status 
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OSCF 

© Provide: 

Right Segment Pass Prediction Tape — Weekly 

Improved Inter-Range Vector (I^RV) Acquisition Data — 

Pre-Launch & As Required 

Predicted Fit Ephemeris Tape (PFET) — Weekly 

On Board Computer (OBC) Parameters Tape — Daily 

Orbital Elements — Daily 

Hardcopy Printouts of TDRSS Operations Planning and 
Scheduling Aids System (TOPSAS) — Weekly & As 
Required 

© Monitor Downlinked Ephemeris Data as 
Computed by the On Board Computer 


PROJECT 
© Provide: 

On Board Computer Parameters 
Global Positioning System Data 


o o 
•>« g 
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AcftivitSas 


j 

i 

* 

» 

Pre-Launch 

© Provide Nominal Improved Inter-Range Vector (l 2 RV) Acquisition 
Data 

o Provide Nominal On-Board Computer (OBC) Parameters 
© Provide Other Data Products as Required by the Project 

Launch (Using Goddard Real-Time System- 
GRTS): |f 

© Determine Launch Vehicle Orbit Based on Guidance Data 
Received from the Network 

© Process Landsat-D Spacecraft Tracking Data in Real-Time 3 s 

© Update l 2 RV Data, OBC Parameters and All Other Required 
Nominal Pre-Launch Products 





t 


t 

AcMIss (Continued) 

Post-Launch (Normal Operations): 

© Ingest Tracking Data from GSTDN and/or TDRSS 
© Ingest GPS Strip Tape from Landsat-D CSF 
© Produce: 

14 Day Flight Segment Pass Prediction Tape (Produced Weekly, Defines Visibility 
to Foreign Ground Stations, TORS, GSTDN and Transportable Ground Station 

(TGS)) 

Hardcopy Printouts (3) of TOPSAS (Contains STDN Pass Predictions, Orbital Plots, 

Pass Summary Predictions and Ground Trace Predictions for the Same 14 Day 
Period as Pass Prediction Tape Above - Produced Weekly) 

Improved Inter-Range Vector (l 2 RV) Prediction Data for TGS, Foreign Ground 
Stations and STDN (Produced Daily) 

Predicted Fit Ephemeris Tape Covering Same 14 Day Pariod as Pass Prediction 
Tape (Produced Weekly) _ . 

On Board Computer Parameters Tape (Covers a 60 Hour Period — Produced Daily) 

Orbital Elements (Produced Daily and Distributed by Teletype) 

• Compare the OBC Computer Orbits of Landsat-D, TDRS-E and 
TDRS-W (After They Become Operational) with the Ground 

Produced Orbits 
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OSCF 

AVAILABLE 
RESOURCES: 
o IBM 360-75 System 
• Code 870 Contractor 
Support 

9 Metric Data Facility 
IMDFI 


FS Pass 
Prediction* 


Data Flow 


Normal Operation* 


Post Orbit Adjust 


Hard Orbital Plot* 
Copy — — — 


LANDS AT-O 
G ROUND SEGMEN T 

-e-J Weekly ) 


As Required 


Weekly & 
As Required 


Summary Predicts _ v/ee kfy & e* 
i Required 


TOPSAS Ground 
Trace Predict* 


Weekly & as 

Required 


Epbemeride* 


{improved Interrange { Pre-Launch & 


(Vector Data 


| as Required 


Normal Operation* f //cek|y 
Post Orbit Adjust A , R^And 


Daily & as Requiredl 


OBC Parameter* I 
FS & TORS ) 

FS Orbital P ^7" 
Element* I 

GPS Oata/OBC Parameters 


Normal Operation* ^ 

Launch 6 Update _ Pre-Launch & 

* Post-Launch 

1 . Weekly 


Tracking Data 
Acquisition 


Memo 


As Required 


pole 

Wander | 
Data 


U.S. 

H^rd 

Observatory 


NOTE: ill - Hard Copy 

also Availably 






Status 



© All Software and Procedures are Tested 
and Ready 
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PJission Support Computing and 
AitdqSvsds Division (RiiSCAB) 

a Mission Analysis Support 
8 Global Positioning System (GPS) Support 
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PiilssScsn Analysis Support 

© Reauirements 

*• 

© Activities 
© Information Flow 

© Status 

:o*. 







MISSION ANALYSIS SUPPORT 

9 Provide Orbit Adjust Defirvtion: 

— Primary/ Backup Orbit Adjust Mode 
— Flight Segment Yaw and Pitch Angles 

- Orbit Adjust Start Time 

- Orbit Adjust Thruster Impulse Count 
— Predicted Thrust Level 

_ Predicted Tank Pressure and Temperature Chang 
— Predicted Propellant Usage 

$ Provide Orbit Adjust Burn Analysis: 

— Orbital Element Changes . 

— Orbit Adjust Thruster Efficiency 
— Propellant Expended ^ ____ 


project 


$ Provide: 


- Orbit Adjust Criteria Document 

- Orbit Adjust Propulsion Module 

Status ■ _ .. „ 

- Orbit Adjust Burn Confirmation 





Activities 

Pre-Launch: 

© Orbital Element Studies 
9 Orbit Selection 
9 Launch Window 

• Propulsion System Modeling 

• Orbit Maneuver Strategies 


Launch: 

9 Injection Error Removal Maneuvers 
© Ground Track Phasing Maneuvers 
© Contingency Maneuvers 


Post-Launch: 

• Orbital Mission Requirements 

• Orbital Maintenance Maneuvers 

@ Propulsion System Modeling Calibration 
© Shuttle Retrieval Maneuvers 


in 
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tatus 





s- * 

f» 

| © Orbit Adjust Software Ready 


© No Present or Foreseen Problems 






lobal Positioning (GPS) Support 


© Requirements 


© Functions 


© Data Requirements 
© Data Flow 


© Validation and Calibration Procedures 


© Status 


J 






GLOBAL POSITIONING SYSTEM (GPS) 
o Validation — 

Routinely Monitor and Verify That GPSPAC Orbit 
Solution on Landsat-D is Reliable and Accurate to 60 
Meters When 4 NDSs are in View and to 150 Meters 
in Trajectory Propagate Mode 

© Calibration — 

Determine Ultimate Accuracy with Which the GPS 
Can Provide Real-Time, Onboard Estimates of Orbit 
and Time 


PROJECT 

© Provide GPS Data and 
On-Board Computer 
Parameters 


tttt 
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Functions 

o Compare Onboard GSPAC Estimates and 
Statistics of Landsat-D State with Those 
Derived from Independent Sources 

© Perform Navigation Reconstruction Using a 
Variety of Models 

Analyze and Change Various Constants of the 
Onboard Data Base to Improve Navigation 
Performance 

Determine Those Factors Which Limit the 
Ultimate Accuracy Achieved by the System 


T? 

a* 


lift 


i 


'l 


Data Requirements 


GPS Strip Tape 


© GPSPAC Output Data Files 

— System Status 

— NDS Almanacs and Operating Ephemeris 
— Navigation Estimates 
— GPS Measurements 
— Receiver Diagnostics . 


<3v% 

*<>% 

<t 

•P 

°c 


© OBC Ephemeris Computation Reports 

— Uplinked Ephemeris 
— GPSPAC Derived Ephemeris 

Definitive and Predictive Orbits Derived from 
GSTDN or TDRSS Tracking Data 

GSTDN Tracking Data 

NDS Definitive Orbits and Time 





OSCF 



NSWC 



Track log Oats Base 


Definitive and 
Predictive Orbits 
from GSTDN 
or TDRSS 


FS Definitive 
Orbit) and 
GSTDN Tracking 
Data 


NOS Definitive 
Obits and Tima 


GPSPAC Data/ 
0£3C Reports 



GPS SUPPORT 


GPSPAC EXPERIMENT OATA PREPROCESSOR tGEDAP) 
• Por forms Fermat Conversion of GPS Strip Tapo Files 


GPS/IANOSAT O INTERFACE IGLI) SYSTEM 

• Performs GPSPAC Navigation Reconstruction 

• Compares GPSPAC Estimates With Other Orbit Solutions 


GODDARD TRAJECTORY DETERMINATION SYSTEM 
IGTDS) 

© Generates Dofuytive Orbit Solutions from STON Data 
© Processes GPS Measurement Data With Extended 
Kalman Rlter 


PRECISION RECURSIVE ESTIMATOR FOR EPHEMERlS 
REFINEMENT (PREFER) 

© Refines Definitive Orbit Solutions From GTDS With 
Rlter /Smoother 

O Incorporates GPS Measurements With NOS Definitive 
Ephemeris to Enhance Definitive Orbits 



o^p. 


o o y 




V 


-G 


GPSPAC Oats/ 
OBC Reports 



GPSPAC Change 


Requests 



GROUND 

SEGMENT 


Daily 


As Reqiircd 


Woot>//Mcrdrfy 


NOS Almanacs 
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Validation and Calibration Procedures 


Validation Phase (7/82 to 10/82) 

o Tasks Performed Daily: 

— Extract GPS Strip Tape Fiies 
— Reconstruct GPSPAC Navigation Solution 




vw 


— Compare GPSPAC Estimates with OBC Ephemeris and Reconstructed 
Solutions 


@ Tasks Performed Weekly: 

— Compare GPSPAC Estimates with STDN Definitive Orbits 
— Generate Refined Orbit Solutions and Compare with GPSPAC Estimates 
— Report on Results 

Calibration Phase (10/82 to 7/83) 

© Daily Validation Tasks Will be Performed Twice Per Week 
o Tasks Performed Weekly: 

— Compare GPSPAC Estimates with STDN Definitive and Refined Solutions 

— Process GPS Measurement Data and NDS Definitive Ephemeris with 
GTDS and PREFER 

— Compare Solutions with GPSPAC Estimates and STDN Definitive Orbits 

© Report on Results on Monthly Basis 


I* 
• / 
i.i 
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© 
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Status 

GPS Support Software Developed 



System Testing to be Completed by April 30th 


— One Sample GPS Strip Tape Processed 
— Will Process Additional Sample GPS Strip Tapes as 
Received 

— Tests with Simulated GSTDN Tracking Data and NDS 
Definitive Ephemeris Tapes 

© GPS Experiment Readiness Review Scheduled 
for Aprii 30th 

© Landsat-D Ground Segment/OCG (MSCAD) ICD 
Completed 

© OSCF/MSCAD ICD In Review 
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© Requirement 
© Prediction Process 
© Output 
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SWS Forecast Support Requirement; 


To Provide to the Landsat-D Ground Segment 
Daily Global Cloud Cover Forecasts Along Satellite j 
Ground Tracks | 
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0/S 

Prediction Process °°VV 

Inputs: 

© Global and Regional Numerical Guidance Products 
© NOAA Polar Orbiting and Four Geostationary Satellite Imagery 
© Global Surface Weather Analysis 
© Global Cloud Cover Climatic Data 


Predict Map: 



Cloud Coverage Code 

0 Through 30% 1 

31 Through 70% 2 

71 Through 100% 3 


l 

1 

t 

i 

-1 
" l 

\ 


i 









100 °E 120 °£ 


Global SxSibsuss'Iss? Guidance input 

DAY PESCEK DIMG PACKAGE % 


y / 

C I f 

I 40 °N', j 




A 40 w W 

V'o/ 


>v , 




Try 


, 20 «SH— 


4#* V 


ft) / 45 Hr[ / '42 HR! , . 


30 HR 


}27 Hh| C 



• - ■ ’. ->v X* .f 


„ .. . h 40 Hour 3-hourlvt increments of surface, 500 mb. end retative 

d Um i di ed V onLA NDS AT- D ?/60M ma^lSle ^KeSi ?cxpe?tedS)nditfon# 
nearest^ ext* day LANDSAT-D local equator crossing times. S.milar information 
supports both descending and ascending forecasts. 
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PoSar Orbiting and Geostationary Satellite Imagery Inputs 


i 


BO 6 * 100°c 120°E i40°£s^l60°t ISO'S 160°W 140°W 120°W100°W 80°W ^60 

- ■-'sic •- 


A0<V/ 20 °W 0 D .20°£nw 40°£ V60 c E-'~60 o E 



°£nw40°£ VBO'E 
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\/\T IV 

Ji JAPANESE GOES IMAGERY; 

/J 3-HcurIy Infrared 5 n«. 


\e& , 

U S. GOES imagery! 

! Hourly Visible and “ 
\ Infrared 




; EUROPEAN GOES IMAGERY 
3»Houriy Visible and 
Infrared 


NOTE: GOES Areas Also Covered By Polar Or biter — Pass by Pass Stretched Gridded 

Visible Imagery, and Mapped Day Visible, Day Infrared and Night Infrared Imagery 





Output: 


<P A 


Coded Cloud Cover Predictions for All Land Areas 
Along Each Next Day Path via Telecopier Link 
Between the World Weather Building, Camp Springs, 
MD and the Landsat-D Ground Segment 


1 andsat-D Cloud Cover Predictions 


PATH 


ROW 

START STOP CLOUD COVER 


Cloud Covorago Coda 


0 Through 30% 
31 Through 70% 
71 trough 100% 



Beita Layneii Operations 

O Landsat-D Mission Requirements 
© Preliminary Flight Mode Description 
© Preliminary Sequence of Events 
© Trajectory Sequences 
© Spacecraft Mission 
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Landsat-D Mission Requirements 

o Osculating Elements at First Descending Node After Spacecraft 
Separation 

_ Semi Major AxisOo High) = 7074 km (3819.58 N.MI.) 

— Eccentricity — 0*0001 

— Inclination ** 03.255 Deg 

o Launch Time Consistent with 0938 Mean Solar Time at 
Descending Node 

- Approximately 1757 Greenwich Mean Time on July 1, 1982 

® Sun Excluded from 30 Deg Half Cone About Centerline of the 
Thematic Mapper and Multispectral Scanner 

q Spacecraft Separation 

— During First Passage Through Umbra 

- At 25.5 Deg South Latitude * . 

_ S/c + X Axis Along Velocity Vector Within 3 Deg Half Cone Anglo 
— S/C + Z Axis Toward Earth Center Within 3 Deg Half Cone Angle 

© Second Stage Evasive Maneuver 

- 21 km (0.54 N.MI.) Away from S/C at f “anaoww 

- Maneuver to Lower Semi-Major Axis>2km (1.08 N.MI.) and Change 

Inclination u 

- 2nd Stage Plume Directed Away from Spacecraft 

_ propellant Depletion Planned to Minimize Orbital Dobris 10 Angstroms) 


+ * 
V 
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Preliminary Flight Rilode Description 

o Launch from SLC-2W at WSMC 
o 186 Deg Flight Azimuth 
o 6/3 Castor IV Bum Sequence 

© Booster Dog Leg Maneuver to Achieve Orbit Inclination 

© 101 x 393 n.mi. Transfer Orbit at SECO I 

© First Restart (Approx. 16 Sec) Prior to Apogee Establishes Near 
Circular Orbit (Biased 3 a Low) 

O Vehicle Maneuver to Separation Attitude 
© Second Stage Retro at S/C Separation Event (1.5 FPS) 

© Second Stage Coast Until at Least 1 km Separation Achieved 
© 4 Second Restart Burn to Reduce Semi Major Axis and 
Change Inclination 

@ Third Re-Start to Depletion Under Study 


) 
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Preliminary Sequence of Events 


EVENT 

TIME (SEC) 

Liftoff 

0.0 

6 Solid Burnout 

57.8 

3 Solid Ignition 

60.0 

Separate 3 Solids 

79.0 

Separate 3 Solids 

80.0 

3 Solid Burnout 

118.0 

Separate 3 Solids 

123.5 

Main Engine Cutoff (MECO) 

226.6 

Stage l-ll Separation 

234.6 

Stage II Ignition 

239.6 

Jettison Fairing 

245.0 

First Cutoff — Stage II (SECO 1) 

652.2 

Begin Maneuver to Restart Attitude 

700.0 

Complete Maneuver to Restart Attitude 

955.0 



Preliminary Sequence off Events (Continued) ^ 


EVENT 

TIME (SEC) 

> 

First Restart of Stage II 

2791.5 


[ Second Cutoff — Stage II (SECO 2) 

2807.4 


Begin Maneuver to Landsat-D 
Separation Attitude 

2850.0 


Complete Maneuver to Landsat-D 
Separation Attitude 

3040.0 

ft 

Landsat-D Separation, Activate Retro 
System 

3100.0 

o % 
%% 

Begin Maneuver to Restart Attitude 

4200.0 


Complete Maneuver to Restart Attitude 

4500.0 


Restart Stage II 

4650.0 


Burnout Stage II 

4654.3 


Restart Stage II 

TBD 


Stage II Depletion 

% 

i 

TBD 
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Landsat-D Spacecraft Mission 
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Enter Umbra — 2050 Sec 
Leave Umbra — 4000 Sec 
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Flight Segment Operations 


• Flight Operations Documentation 
e Major On-Board Functions 


\\ 

4 a 


°o% 




9 Activation 


i“ y 


® Normal Operations 


o Contingencies 


' \ 
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Flight Operations Documentation 


• Landsat-D Data Format Control Books 

Vol. 1 Data Acquisition Plan Vol. 4 GPS 

Vol. 2 Telemetry Vol. 5 Payload 

Vol. 3 Command 

j . j 

• Landsat-D Flight Segment Operations Manual 




I 


Vol 18-2 Subsystems 

APP. A Coefficients/Calibration Data 
APP. B OBC Software Operations 


• Landsat-D Observatory System Restraints Manual 
© Landsat-D FS to TDRSS/GSTDN RF ICD 


© Landsat-D FS Flight and Operations Plan for the OCC: 

Vol. I Flight Operations Plan 
Vol. II Flight Activation Plan 


© Orbit Adjust Criteria 
© Flight Segment Evaluation Plan 



Major On-Board Functions 

Normal 


FUNCTION CHARACTERISTIC 


Stored Commands 

• Absolute Time Tag Commands (ATS) 

• Relative Time Sequences (RTS) 

o Predefined Blocks of Commands (PDB) 

Ephemeris Computation 

• OBC Software Function 
© Uses Uplink or GPS Data 
o Landsat-D, TDRSS, Solar Ephemeris 

Attitude Computation 

• Local Vertical 
o Yaw to Orbit Plane 
o Stoiiar Acquisition 
o Earth Pointing 
o Orbit Adjust 

Solar Array Orientation 

9 Open Loop 

o Closed Loop Using Coarse Sun Sensor 

High Gain Antenna 
Pointing 

• Program Track 

• Autotrack 

9 Slew Direction and Rate (Timed) 
o Slew to Given Orientation 
9 Advanced Turnaround Maneuver 




R/iajor On-Board Functions 


Telemetry Monitoring 


© Limit Chocking 

© Exocuto an RTS or PDB or a Single Command (Optional) 
9 Inhibit Stored Commands (Optional) 

© Telemetry Report 


Failure Detection and 
Correction (FDC) Logic 


Safe Hold Attitude 
Control 


o IRU 

o ACS Acquisition Modes 
© ACS Normal Modes 
© APCS Gimbal Drive/Resolver 
© Solar Array Drive 

© Earth Pointing or Inertial 
Q Independent of 03C 
0 Thrusters Enabled for Wheel Unloading 
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EVENT 

1. Separation 

2. Solar Array Deployment and Rotation 

3. Attitude Control Activation 

- — Star Catalog Load 
— Ephemeris Load 

4. C & DH Activation 

— NBTR 
— Command 
— OBC Dump/Map 

5. Sensor/Wideband Activation 

— S Band Communications 
— X Band Communications 
— IViultispectral Scanner 
— Thematic Mappar (Bands 1-4) 

(Bands 5-7) 

X = Activation/Ono Time Event 
O = Operational 


X X 


it Timeline 




x 

X o 

X X o — 

X o 

X o — ► 

X o — 

X Q 
X 



X 

X 


o 

X 

X 


o 

O 

x o — 


X o 


f 

I 

f 
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Early Orbit Timeline (Continued) 


) 


DAY 


EVENT 

6. Global Positioning System Activation 

7. High Gain Antanna/Boom 

— Deployment 
— Initial Positioning 
— Initial Pre-TDRSS Exercise 
— Program Track Validation 

8. Orbit Injection Error Removal 

— Cal/Test 
— O.A. Burn 
— Vernier 




X = Activation/Ona Time Event 
O = Operational 


Launch and Early Orbit Procedures 

(SVS-10147, Volume II Flight Activation) 

6.1 Early Orbit Activation 

6.2 Attitude Control (Stellar to Earth) 

6.3 High Gain Antenna Boom Deployment 

6.4 MSS Activation 

6.5 TM Activation 

6.6 TM & MSS Combination Activation 

6.7 OBC Activation 

6.8 Injection Error Removal 

6.9 GPS Activation 

6.10 High Gain Antenna Activation (init.) 

6.11 Wideband Communication Activation 

6.12 High Gain Antenna Program Track Validation 



Flight Segment Launch Configuration 


COMMUNICATIONS AND DATA HANDLING 

• Transponder 

— To Omni Antenna 
— Non-Coheront Operation 
— Ranging Enabled 
— GSTDN— Only Mode 

• Telemetry 

— Transmitter A On 

— 8 KBPS Engineering Format 

• Command 

— 2 KBPS Rate 

ATTITUDE CONTROL SYSTEM 

® MACS B Enabled (Prime for Initial 
Acquisition) 

• Hardware Powered 

— Earth Sensors 
— Fine Sun Sensors 
— Magnetometers 
— Magnetic Tcrquers 
— Gyros 

— Reaction Wheels 
o Computer Status Monitor Enabled 


• Narrowband Tape Recorder 

— No. 1 Recording (From L-7 Min) 

— No. 2 Off (End of Tape) 

® On-Board Computer 

— On With Seif-Test Processors 
Executing 

— Separation Detection Processor 
Executing 

— Array Processor enabled for 
Deployment 

— Attitude Control Processor Enabled 
for initial Acquisition 

— Other Processors Not Enabled/ 
Executing (Nominal Ephemeris end 
Star Catalog Loaded) 

PROPULSION MODULE 


® Ail Thrusting Functions Disabled 

© Latch Valves — Closed 

— Drivers Disabled 



! 


Flight Segment Launch Configuration 


POWER 

® Internal Power On From L-15 Min. 
• Configured to Charge All Batteries 
© Computer Status Monitor Enabled 

MULTISPECTRAL SCANNER 

® In Launch Moda 

— Shutter Rotating 
— Otherwise Off 


THEMATIC MAPPER 

© In Launch Mode 

— Door Magnets On 
— Otherwise Off 


GLOBAL POSITIONING SYSTEM 

© R/PA Memory 

— Fully Loaded 
— Standby 

OTHER o( 

5ft ■ 

© Thermal Control * 

— Selected Heaters On or 7 

Enabled t 

© Digital Processing Unit 
— In Standby 

© Signal Conditioning and Control Unit 
— Power On 
— Pyro Circuits Disabled 


WIDEBAND COMMUNICATIONS 
o All Power Off 


MAO 2x 

• Complete NBTR 2 Spooling 

• Initiate OBC Memory Chock 


'JLA 1: 

• Verify Array Fully Deployed 

• Vorify Yaw Attitude/Stable 

Attitude Control 

• Initiate Commanding 

• Spool NBTR 1 ? 

• Verify DPU Timecodo 


• Initiate NBTR 2 Record 

• Playback NBTR 1 

• Begin NBTR 1 Spooling 


Array 

Oeployad 
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Verify Separation 
Verity Arrey 
Deployment Started 
Verity Local Vertical 
Pointing/Rate Damping 


-« 0 > 
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Solar Array Activation 


© Post-Separation Sequence 

Closed Loop, Coarse Sun Sensor Control 

Changes Rate (0, 1 , 2 X Orbital Rate) to Maintain Alignment 

© Initiation of Normal Operation — Day 2/Rev 6 

— Open-Loop Control (1 X Orbital Rate) 

O ^ 

Periodic Realignment to Sun as Required ^ 
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Local Vertical Pointing 
With Rate Damping 

Local Vertical Pointing 
With Gyro Compass Yaw 
Control and Rate Damping 

Precision Attitude 
Determination: 

(1) Load Reference 
Information 

(2) Reference Quaternion 

(3) Updato Filtor 
Operation 

Precision Attitude Control 



ACS Mode: Mode I 


Mode II Mode 111 


Mode SV- 


o S 

% $ 


p «n 
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Marro w Band Tape Recorder — Pay 1 Through Rev 1 
— Launch: MBTR 1 Recording (From — 7 Min Priorto Launch 


MBTR 2 Off at EOT 

— TULA: Spool NBTR 2/Begin Recording 


Spooling Sequence: 

Beginning of Tape End of Tape 



— 1 HAW: Playback MBTR 1 (Direct) 

— 2 MAD: Spool MBTR 1 


147 



) 

> WTO JU ' VW. « 




^ ^ m w» w j. w f m.jjwy *? ju w^yjy ns J? ‘ > v.wKyuMit w , V 


C & DM Activation 



© TIC/TOC Commands — Beginning Day 1/Rev 1 

— Verify Real-Time Command Capability 
— Spare Relay 1 Off (TOC) 

— Spare Relay 1 On (TIC) 

© Stored Command Capability — Day 1/Rev 2 

— Verify Command Buffer Area 
— Load/Dump Ail 1,0s Then 0,1s 
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C & DH Activation 


OBC Memory Dump/Mapping— 

•Day 1/Rev 2 

e Dump OBC Memory 

Og 

— Programs 

t)$ 

O 32 

o £ 

— System Tables 


— Telemetry Reports 

^ (4 

3 


e Compare to OBC Memory Map on the Ground 
— Flag Differences 

— Verify All Differences are in Dynamic Fields 
(i.e.. Differences are Expected) 


14* 







Wideband Communication Activation 

X-Band: 

o Power Converter On— Day 1/Rev 2 
© 24 Hour Outgas Period* 

© First Check With MSS image Data— Day 3/Rev 28 
— Remains in Standby 1 hereafter 

S-Band: 

— » r- 

O 

o 8 Hour Outgas Period* > 

3 

© First Check With MSS MUX Data— Day 2/Rev 13 

•Verified in Thermal Vacuum Testing 
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Wiia?t aspect ra! Scanner Activation 


© All Power Off — Day 1 /Rev 2 

© 10 Hour Outgas Period* 

© Multiplexer Output Check— Day 2/Rev 13 
(Supports S-Band Link Activation) 

© Each Band Checked Separately — Day 3/Rev 27 

•Verified in Thermal Vacuum Tosting 


> 
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Thematic Mapper Activation 

• Door Magnet Off ) 

> —Day 1/Rev 2 

• Standby Heaters Enabled l 

© Bands 1-4 Activation: 

— 24 Hour Outgas Period* 

— Sequential Turn-On — Day 4/Rev 42 

© Bands 5-7 Activation: 

— 6-Day Outgas Period* — Days 6-11 
Plus 1-Day Cool-Down* — Day 12 

— Sequential Turn-On — Day 13/Rev 114 


‘Verified in Thermal Vacuum Testing 


ORIGINAL PAGE IS 
OF POOR QUALITY 




Sensor/Wideband Activation Sequences 


SEQ. NO 

ACTIVITY 

LINK 

DAY 

REV 

1 

MSS MUX Data Only 

S-Band 

2 

13 

2 

MSS (4 Ony, 1 Only, 

2 Only, 3 Only, & 1-4) 

S-Band 

3 

27 

3 

MSS (1-4), 85 PN 

X-Band 

3 

28 

4 

TM (1, 1-2, 1-3, 1-4,) 

X-Band 

4 

42 

5 

TM (1-4), MSS (1-4) 

X-Band 

4 

43 

6 

MSS (1-4) and 
MSS (1-4), TM (1-4) 

S-Band 

X-Band 

5 

57 

7 

TM (1-4 Plus 5, 7, 6) 

X-Band 

13 

114 


Note: All Sequences Using TGS and BLT 
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Global Positioning System Activation 

® GPS at Launch 

— Memory Loaded 
— Standby Mode 
— NDS Almanac Loaded 
— Landsat Almanac (Nominal Launch) Loaded 

® Activate — Day 2/Rev 17 

— Command to Navigate Mode 
— Begin Telemetry Data Collection for MSCAD 
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^ 

High Gain Antenna/Boom Deployment Activation 

© Boom Deployment — Day 2/Rev 17 

— Before Orbit Adjusts Using Four 5 Lb. Thrusters 
— Erect Boom; Antenna in Stowed Position 

© Initial High Gain Antenna Positioning (Open-Loop Slew) — Day 2/Rev 17 

— Elevate to Horizontal Position 
— Execute ±5 Degree Exercises (Each Axis) 

© Initial Pre-TDRSS Exercise — Day 6/Rev 73 
— Three-Step Sequence: 

(1) Elevate to Straight-Up Position — Single Axis Rotation 

(2) Rotate (Azimuth) to +X — Single Axis Rotation 

(3) Return to Horizontal — X Position — Concurrent Two-Axis Rotation 

— Final Position Near Opposite Azimuth Stop 

• Program Track Validation — Day 6/Rev 73 

— TDRS Ephemeris Used 
— Execute Program Track Mode 

© Execute Advanced Turnaround Maneuver — To Be Scheduled 

tcs 
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Injection Error Removal 


o Injection Error Removal 


A. 


Mode 4 


1 Day. 

. — n- 

i 

i 

i 

i 


Mode 7 


CoL Tests 

ZSZS7 

Rev 32 
(Day 3) 


1 Day. 


Rev 47 
(Day 4) 


Vernier 

Z3ZS7 

Rev 61 
(Day 5) 


0 i™ 


As Scheduled by NASA 
Orbit Analysis Engineer 


• Ranging 


^Z.“5Z/— (AirVAZ h 
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formal Operations 



Normal Operations 


SHORT-TERM 

FREQUENCY 

© Instrument and Wideband Operation 
© NBTR Playback 
© Ranging 

o Stored Command Load 
o Solar Array Synchronization 
o Ephemeris Load 
© Clock Update 
© Star Catalog Load 
© GPS Initialization 

| 

j Multiple Times Per Day 

2 to 3 Per Day 

| Once Per Day 

Daily as Required 
Twice Per Week 
Weekly as Required 

LONG-TERM 


© Drag Make-Up Maneuvers 
© Pre-TDRSS Antenna Exercises 
© TM Outgassing Cycles 
© Leap Second Insertion 
o Clock Recycle 
© Inclination Correction 

Typically Monthly 
Every 45 Days 
As Required 

6/12 Months as Required ; 
Yearly 

Every 18 Months 


ORIGINAL PAGE IS 
OF. POOR QUALITY 











Typical Daily Flight Segment Operation Profile 



l . i 

i . j 

i ... 
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Normal In-Orbit Procedures 
(SVS-10147. Flight Operations Plan for OCC) 


7.1 NBTR Operations 

7.2 Stored Commands Load/Dump 

7.3 OBC Ephemeris Load/Oump 

7.4 OBC Star Catalog Load/Oump 

7.5 System Table(s) Load/Dump 
(General) 

7.6 DPU Clock Update 

7.7 GPS Operations 

7.8 TM and MSS Operations and 
Wideband Communication Control 

7.9 TM Cooler Door/Outgas Activity, 
Periodic 

7.10 C & DH Activity 

7.11 Range and Range Rate Suppo;i 

7.12 TDRS High Gain Antenna 
Hardware Test, Periodic 

7.13 TDRS High Gain Antenna 
Maneuvers 

7.14 TDRS High Gain Anonna Link 
Acquisition 


7.15 GSTDN Station Link Acquisition 

7.16 Solar Array Maneuvers 

7.17 TDRS High Gain Antenna 
Operation 

7.18 Orbit Maintenance/Drag Makeup 

7.19 Inclination Orbit Adjust 

7.20 Retrograde Orbit Adjust 

7.21 Thermal Management 

7.22 Array Synchronization 

7.23 Quiescent Flight 

7.24 Ephemeris Source Control 

7.25 Leap Second/Year Transition 

7.26 GPS Coordinate Transformation 
Update 

7.27 GPS Corrected Time Offset Update 

7.28 Gyro High Rate Calibration Mode 

7.29 C & DH RF Switch Configuration 

7.30 Fuel Remaining 

7.31 Power Management 


ORIGINAL PAGE IS 
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Command Operations 


Real-Time 

e NBTR Playback 
o Star Catalog Update 
o Ephemeris Update 

Stored/Rclative Timo Sequence 

© Telemetry Monitor (Response to 
Out of Limits Conditions) 

© Orbit Adjust Maneuvers 

— Solar Array Positioning 
— Latch Valve Configuration 


Stored/Absoiuto Time-Tagged 
o Sensor Operation 
Q Wideband Operation 

© Communications & Data 
Handling Operation 
© Orbit Adjust Maneuvers 
— Mode Control 

Stored/Predefined Blocks 

o Telemetry Monitor (Response to 
Out of Limits Conditions) 


ORIGINAL 

of POOR 


Basic Telecommunication Operations 


USB 

Link: — FS Radiates From AOS-1 Min. to LOS + 1 Min. 

(Via Stored Command) 

— Station Receives/Radiates After Lock 

— Command Transmission in Burst Mode 


Direct 

Read-Out 

Links: — FS Radiates to Support 1 Min. Acquisition Period 

Prior to Data of Interest 

— Modulated With Sensor and/or PN Data Throughout 
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MBTR Operation 


Planned Use: 


— Continuous Recorder Coverage Over First Year 

— Optional Reduction to Coverage Only Between TDRSS Service 
Periods Thereafter 

Operation Plans: 

( 1 ) Initial Spooling to Align Tape Stack 

( 2 ) Provide Overlap at Recorder Transition 


IMBTR A 


Record- 



NBTR B 


Off 


Overlap 


Period 


Record - 


( 3 )Playback Spans Overlap Record Start-Points: 

tyL 

O Q 

ni » 

0 2: 

0 2 

rrt r* 

1 

’^rv 

1 3 

wL,'' 

Is 

p. rfi 

rlayudCK* rf """ " 
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Overlap 

Span 


3 <5 
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Ranging Operation 


I 


° 10-13 Operations Per Day; 5-10 Minutes Each 

° Transponder Into Coherent-Mode Operation for Doppler 

Measurements • 

© GSTDlNi Ranging Requires Use of USB Baseband— Shared With: 
— NBTR Playback 

— - OBC Memory Dump 
— Payload Correction Data 



On-Board Computer Load Operations 


e Table Loads Transmitted in Real-Time Command Sequences 
© Verification Via Selective Dump 

© Selected Tables Disabled or Buffered to Permit Load/Verifv 
Before Use: 


DATA TYPE 


SPLIT- DOUBLE- TABLE USE 

BUFFER BUFFERED DISABLED 


Stored Commands X 

Ephemeris Parameters 
Star Catalog 

Telemetry Monitor Values 


X 

X 




Solar Array Maneuvers 


o Synchronization: 

— Monitor Position Relative to Sun 
— Resynchronize Only During IMon-lmagjng Period 
— Stop/Accelerate Array Rotation to Correct Position 

© Orbit Adjust Support 

— Advance Array to Anticipate Stopping for Orbit Adjust 
— Stop Array During Thruster Operation 


ORIGINAL PAGE !8 
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Flight Segment Clock Updates 


GSTDN: 



Tima-Tagged 
at Bit-Sync 
Input 


<2 




;\1 




% 




Clock Monitoring: 

— Up to Every Contact 



Ti me Updates; 

— At Adjustment 
— inserted at Preselected Time 
— Scheduled to Avoid Imaging Periods 


Annual Recycle: 

— Reload Time Value 

Plus Error Removal Via AT 
Adjustment 

— Scheduling Synchronized to Other 
Clock System Updates 
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Global Positioning System Operation 


Operati on Initialization: 

— Landsat, iMT o Almanac Inputs 
— Mode Control 
— Time Code Generator Set 



Telemetry Output Management 

— Data File Selection (Additions, Deletions) 

Utilization Control 

— Verification Against OBC Parameters 
— Corrected Time Offset (CTO) Update 
— Control Input Verification 

Memory Maintenance 

— R/PA Data Base Parameter Updates 



Orbit Adjust Drag Make-Up 


6 km E 



Drag I I 

Make-Up . ~30 

Meneuvors I Days 



Frequency: 30 Days 

(20-30 Over 3 Years) 

ACS: Normal Mode 

PM1A: Two 5-Lb. Thrusters 
(3 Second Bum Time) 

Total 

Propellant 

Required: 3-5 Lbs. (Over 3 Years) 

Mission 

Considerations: 

(1) '-'One Crbit Required to Fully 
Restabilize 

(2) Uplink Ephemeris Replacement 
Available Eight Hours After 
Maneuver 



s \ 

) 


Orbit Adjust Inclination 


Yaw 



Purpose: 

o Reversal of Sun Angle Drift (Return 
Toward 9:30 AM) 

Frequency: After 18 Months 

ACS: 90°-Yaw Position (With Bias to Avoid 
Retrograde Maneuver) 

PM1A: Four 5-Lb. Thrusters (2 Minute 
Bum Time) 

Total Propellant Required: 

20-25 Lbs. (One Maneuver) 
Mission Considerations: 

• Same as Drag Make-Up 


V. 
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Orbit Adjust— Retrograde 

Used to: 

(1) Recover From Excessive Pre-Separation Delta Bum, 
Misalignment (<80° Yaw) During Inclination Orbit Adjust, or 
Posigrade Orbit Adjust Overshoot 

(2) Descend to Shuttle Retrieval Altitude 
Required Operations: 

— Array Advance 

— 1 80° Rotation of FS 

— Two 5-Lb. Thrusters (for Recovery Use), or Four 5-Lb. 
Thrusters (for Descent) 

— - One Lb. Propellant Per km Descent 





Contingency Plans 






Major On-Board Functions 

Protective 


Telemetry Monitoring 

• Limit Checking 

• Execute an RTS or PDB or a Single Command (Optional) 
© Inhibit Stored Commands (Optional) 

o Telemetry Report 

Failure Detection and 
Correction (FDC) Logic 

© IRU 

& ACS Acquisition Modes 
o ACS Normal Modes 
© APCS Gimbal Drive/Resolver 
o Solar Array Drive 

Safe Hold Attitude 
Control 

© Earth Pointing or Inertial ^ 

© Independent of OBC ^ ; 

e Thrusters Enabled for Wheel Unloading 


2J 

55 

S 
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Flight Segment Contingency Procedures 
(SVS-10147, Flight Operations Plan f°r OCg 


F.1 Attitude Control Re-Acquisition 
F.2 OBC Telemetry Monitor Action/ Recovery 
F.3 High Gain Antenna Bias Update 
F.4 Safehold Detection 

F.5 STACC/OBC Fault Isolation and Recovery 

F.6 GPS Out-of-Tolerance Conditions 

F.7 Backup Earth Acquisition Mode 

F.8 Momentum Management 

F.9 OBC Program Load and Dump 

F.10 TDRS Link Blind Acquisition (KSA, SSA) 

F.11 Power Management, Single Battery Off 

F.1 2 Solar Array Drive Anomalies 

F.1 3 Realtime Telemetry Loss/Recovery 

F.1 4 MACS/O BC Calibration Bias Update (Gyro) 

F.1 5 Payload Instrument Pointing 

F.1 6 DPU Time Code Loss/Recovery 

F.1 7 Payload Data Loss/Recovery 

F.1 8 Powered Down Spacecraft Configuration 

F.1 9 Solar Array Deployment 

F.20 GPS Memory Load and Dump 
F.21 Software/D PU Time Sync 
F.22 Emergency Orbit Adjust 
F.23 Safehold Recovery 


X 


X 

X 


X 

X 

X 


OPER 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 


X X 



On-Board Contingency Protection 


Solar Array — Backup Deployment J 

- Backup Rotation Drive ) Usi "° Altemat8 Equipment 

Attitude Control Backup Initial Acquisition Sequence 

(1) Orient to Magnetic Field 

(2) Hold Inertial Attitude 

(3) Wait for Earth to Come Into View 

Backup Operation Using Alternate Equipment % 

— Safohold Mode Operation 

On-Board Computer — Transfer to Safehold Upon Loss of Check Signal 

High Gain Antenna — Discontinue Gimbal Drive if Control Loop Error Exceeds 

Limits * 

Other Equipment — Discontinue/Inhibit Operation if Telemetry Measurements 

Exceed Limits 



Telemetry Monitor Processor 


Functions: 

(1) Monitors Analog Function Levels (Currents, Temperatures) 
Against Mode-Dependent Limits 

(2) Issues Equipment Shutdown Commands if Out-of-Limit 
Condition is Detected 

(3) Inhibits Stored Turn-On Commands Once Equipment is 
Shut Down 

Planned Use: 

© Fyiixed Active/Passive Operation 

— Regular Use of Active Capability to Protect Flight 
Segment Equipment 

As- Required Use of Passive Capability to Aid in 

Performance Analysis 


First-Contact Contingency Plans 

No Contact at Alaska: 

— Utilize Short, Long Burn Acquisition Data (AOS and LOS 
Times, Antenna Pointing Angles) 


Contact/No Telemetry: 

— Command Solar Array Deployment 

— Reconfigure Telemetry Equipment 

No Separation Switch 

— ■ Command Solar Array Deployment 

— Command initiation of Attitude Control Acquisition (OBC) 


Array Not Deployed: 

— Release Array Via Real-Time Command 
High Angular Rates: 

— Command Into Safehold Earth Pointing Mode 
— Enable Thrusters 







QBC Program Load/Dump Plan 

© For Use in Replacing OBC Memory Content and/or Verifying 
Content in Place 

© Flight Segment Into Safehold During Load Operation 
© Upload Each Memory Bank — (~5 Minute Operation) 

© Verify Each Memory Bank as Loaded 



Imaging Contingency Plans 


Payload Data Loss/Recovery: 

(1) Shut Down Transmitters to Avoid No-Modulation Operation 

(2) Reconfigure for Down Link Modulation 

(3) Verify Sensor Operation Via Telemetry 

(4) Reinitiate Down Link Transmission 


Payload Instrument Pointing: 

o To Compensate for Offsets Between Instrument Optical 
Axes and ACS 


(1) Determine Offsets From Control Point Process? 
Results 



Update ACS Bias Values in OBC 


Sellar Array Drive Contingency Plan 

To Position Array For Optimum Power Collection With Drive 
Inoperative (When Drive Failure Appears to Be Imminent) 

— Advance Array to High-Noon Position 

— Disable Drive 


Flight Segment Clock Contingency Plans 

DPU Timecode Loss/Recov ery: 

— ’ Recover From Loss of DPU Tims Code (Due to Hardware 
Reconfiguration or Other Causes) 

(1) Select Redundant DPU (if Required) 

(2) Reload Time Code Value 

(3) AT Adjustment 

Software/D PU Time Synchronization: 

— To Synchronize OBC Clock to the DPU 

(1) Schedule Resync to Avoid Disturbing FS Operation 

(2) Command OBC Spacecraft Control Processor to 
Resynchronize 



GPS Contingency Plans 

® GPS Out-of-Tolerance Condition 

— To React to GPS Data Divergence From OBC Ephemeris Values 

(1) Disable GPS Utilization (if in Use) and Enable Uplink Ephemeris 

(2) Verify R/PA Safety — Shut Down if Necessary 

(3) Notify MSCAD 

® GPS Memory Load/Dump 

— To Reload/Replace R/PA Memory Content and/or Verify Memory Contents 

— Load/Verify in Five-Minute Increments 
(~6-12 Hours for Full Load Activity) 

— Full Initialization Following Reload 

(1) NDS Almanac ' 

(2) Landsat Almanac 

(3) Time Code Generator Set 

(4) Telemetry Data File Selection 

(5) Corrected — Time Offset (OBC Value) 


5 ^ 



STACC/OBC Fault Isolation/Recovery Plan 

» 

Q Utilize Telemetry Reports 

— Status Buffer 
— Executive Status Report 

© Utilize Hardware Dump Capability to Isolate Problem 
— No OBC Contribution to Telemetry 
— Check Status Buffer 
— Check Executive Status Report 


© Switch to Alternate Hardware 
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Other Contingency Plans 

© Power Management (Single Battery Off): 

Disconnect Batten/ to Recover From Unbalanced Charge 

Condition 

— Adjust Operational Scheduling Parameters During Two- 

Battery Operation 

© Minimum Po wer Configuration: 

— Minimum Transponder Timelines 

— Both Sensors and WBCS Off (Except High Gain Antenna) 

— GPS Off 
— Ona/Both NBTR Off 
— Safehold 

— Closed-Loop Array Control 

« MACS/OBC Calibration (Gyro Bias Update): 

Utilize Gyro/Star Tracker Performance Data To Establish 

Gyro Drift Rates 

Update ACS Processor Drift Compensation Values 


') 
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Control Center Operations 


$>■ © Overview 

© Operator Interfaces 
© Planning and Scheduling 
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© Performance Analysis 
© Acquisition Analysis 
© Test and Simulation 
© Early Orbit and Contingency 


TGS 



Typical Day — GSTDM 

© 24 Hour Per Day Operations 

© ~20 Real Time Contacts 

© Daily Scheduling 

© 1 Orbit In-Depth Analysis 

Plus 

© Test and Simulation Activities 
© Software Development 
© Weekly Planning 


Control and Simulation Facility Overview 


j GSTDN 


lest and Simulation ActMtias 

— NASCOM I/O 
— Roattima Simulation 
— Simulation Support 

— Operator Control and 
Display 


4 


« 


NASCOM 


Project 


4 


nocc 


NOAA 

(NWS) 


OCG — S>- 


f/.IY.F-M 




Planning and 
Scheduling Activities 


— Scheduling Support 

— Mission Scheduling 

— Actrvity Scheduling and 
Compilation 

— Operator Control and 
Display 


1 \ 


1 

f 

DR RTS 


TGS 


FGS. 


o% 

A 

°o> 


Online Actrvitios 


NASCOM I/O 

Communication 

Control 

Telemetry 

Command 

Network Control 
Corrtcr 

Operator Control 
and Display 


Performance Analysis 
Actrvitios 

■k 

— NASCOM I/O 

— Communication Control 

— Telemetry 

— Performance Evaluation 

— Operator Control and 
Display 



I 


OCO 


{Acquisition Analysis Activities | 

— Acquisition Analysis 
— Operator Control and 
Display 


* * 

%3> 


Project 


IMMF-Mj 
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CSF to Data Receive, Record and Transmit 
System B interface Overview 













Functional Diagram of MMF to CSF interface 


MMF 


Daily 

Per Pass 
Per Pass 

Per Pass 

Every Four 
Hours 
Every Four 
Hours 

Each File 
Transfer 
Each File 
Transfer 


Delete Index File 


Transfer Index File 

Candidate Request File 

Scheduling Candidate Request File 

Acquisition Delete File 
[ ■ . ■ 

, Payload Events Status File 

Selected MSS Telemetry Directory File 
Selected MSS Tolemetry Data Files 
, Selected TM Telemetry Directory File 

k ~ ~~ - - - ■ - . - _ . - _ _ 

Selected TM Telemetry Data Tapes 


Delete index File 


Transfer Index File 


CSF 

Each File 
Transfer 

Each File 
Transfer 

Weekly 

Daily 


tit 
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Operator interface 


DCL — Digital Command Language 
Defined in DEC Manuals 

TOIL — TSISV1 Operator Interface Language 

Defined in TSIM Users Guide (L3D-CSF-SUM-0004) 

COIL — CSF Operator Interface Language 

Defined in COIL Users Guide (LSD-CSF-SUM-0001) 



CSF Language 


o Language is CSF Operator Interface Language (COIL) 

® COIL is Similar to STOL as Defined in X-1 08-77-1 00 

— Features Found in X-1 08-77-1 00 but Not in COIL Are: 

(1) Conditional Perform — Block 

(2) Arithmetic Expressions 

— Features Implemented in COIL but Not in X-1 08-77-1 00: 

(1) NAS COM Directives and Catalogs 

(2) Switching Unit Directives 

(3) Inquire Directive and General File List 

(4) Planning and Scheduling Directives 0 

(5) Performance Evaluation Directives 

' °oJ< 


• Allows Manual Procedures to be Automatic 



COIL Syntax 


TIME TAG 

DIRECTIVE ARGUMENTS (COMMENT 

TIME TAG 

= YYYY: ddd: hh : mm :ss 

DIRECTIVE 

= UP TO 15 ALPHANUMERICS BEGINNING 
WITH A LETTER 

ARGUMENTS 

= A LIST OF ONE OR MORE ADDITIONAL 
PARAMETERS SEPARATED BY A COMMA OR 
BLANKS 

n 

COMMENT 

= ANY PRINTABLE ASCII CHARACTERS 

EXAMPLE: 

12:00:00 

SNAP POWER , TAKE A HARDCOPY OF POWER | 



Sample Procedure 

Procedure Enabled by Operator Typing— Start Passwrap 


P.SSXR.P.PROU 9-SEP-19M .12.I4tU.7i 

10 PROC PASSWRAP 
20 1 

40 } TERMINATE THE PASS. OPERATIONS 

SO l 

60 CHART <SCR> OFF 
70 /TERHCHO 
80 ACO OFF TLH 

90 ACO OFF PCD 

100 ACO OFF OBC 

110 EXTIME OFF 
120 EXTRACT OFF 
130 TLH OFF 
140 HISTORY OFF TLM 
ISO VERIFY TERH 
160 II IF DIS A<CHDJ2K> 

170 IIIF DIS A<TLHCHAN> 

180 HIF EXI 
190 LOG OFF 
195 SPRINT OPERATOR„LOG 
200 END PROC 


PAGE i 
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Operator Control Configuration 


Control Console #2 

Control Console #1 

/ \ 

/ \ X N 

X \ 

( FC #1 

< FC #2 

{ GC #1 j 

( GC #2 

X ) 

X J 

X ._/ 

[X_ ) 

j Monitor 

j Monitor 

| Configuration 

| Commanding 


Flight Controller 
9 Monitor GS 
9 Monitor FS 


Ground Controller 
9 S/C Command 
• External Support 
9 Internal Resource 
Configuration 
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Control Console #4 



Instrument Module Evaluator 
o Instrument System 


Monitor 


Control Console #3 



Multi-Mission Spacecraft Evaluator 


® Service Systems Monitor 



Flight Operations Planner 
o Flight Segment Scheduling 
e TSIM Control 
e Back Up to FOS 


IK 



Control Center Operations 


e Overview 
• Operator Interfaces 
e Planning and Scheduling 
9 On-Line 

© Performance Analysis 
e Acquisition Analysis 
o Test and Simulation 
9 Early Orbit and Contingency 
o TGS 


Planning and Scheduling Activity Flow 



NWS 

— Cloud Cover 
OCG 

— Station Contact 

— OBC Parameter* • 

— Ephomeris 

— Mastor Star Catalog 

— NDS, LSD Almanacs J 


MMF 

Candidate Requests^ 
(Planning) 

Candidate Requests 
(Scheduling) 

Mission Support 
Requests 


— Support Requests 

— Link Support 


Scheduled Activities 
to Acquisition Analysis 
Link end Payload 
Schedules to DRRTS, 
TGS end FGS 
Reject Candidate 
Requests to MMF*M 


Scheduling 

Support 


Mission 

Schoduling 


Activity Scheduling 
and Compilation 

— Convert Support Data 
to Internal Format 

Advance Planning 

— Obtain Link Support 

— Chcc^Rosourcea^^^ 


— Schedule Mission 
Activities 

— Generate Activities 
list 

Compile Activities 
B 

— Enter Into Data 
Base 


~ nS^lIy^Schoduiing 

— Obtain link Support 
— Screon Ccndidotei* 



□ 


T 

i 


Loads end Schedufos 
to Online 


* i n 

| Operator Control and Display I 

— Provides 


• Opm tnr Log 

• Editor 


© Statue 

• Sequence Control 


• Reports 


1M 




Planning/Scheduling Resource Requirements 


Planning ® Requires Flight OPS Planner 

® Operate Weekly to Generate Schedule 

• Uses One VAX ^ 12 Hours/Week 

® Communicate to NOCC Via CAIRS Panel and 
Teletype 

Scheduling © Requires Flight OPS Planner/Ground Controller 

© Operate Daily to Generate 24 Hour Schedule for 
Flight Segment Operation and Ground Control 


© 


Uses One VAX~6 Hours/Day 


ORfGtNAL 
OF POO* 




Daily Scheduling Timeline 


I IGPS Load I I I 

I 25 Min. I I | 

I l 1 Star Catalog Load I 

I 30 Min. 1 j 

| ! i I0BC Load 

I j | |60 Mit}. 


f-l Candidate File 
. 10 Min. T 


Proces 


4-OBC Load Parameters 
| Received From OCG, 

| NLT 10:00 j j 

'iii 

f Candidate Requests 
Received From MMF 
| NLT 10:00 

i i i i 

i i i i 

till 


i i l 

i i • 

Cloud Cover Predicts 
Received From NOAA 
NLT 2:00 


•g O 

O 5 

O > i 
S3 r- 


i : i • „ i 

I ICioud Cover Processing ' 

I 30 Min. I I 

i : i i i 

! UScreon Candidate Request 
I 10 Min. T 

. I 


Schedule 'Generation 


I I 

LJ Generate 
|15 Min. 

I 1 

I . 


Missl 


ion Activities 


I 1 — 'Schedule Reports 
| 30 Min. 

| U Schedule Compiler 
• S Min. Run in 
' OPS Computer 




Planning Display — Payload Planning 


CONTKUL AMD SIMULATION FACILITY - PAYLOAD 

PKOCESS VERSION/UATE MRPAYPLN A.tt 4-HAR-1VU2 lb*22»b3.2l 
PKOCESS OPTIONS AND PARAMETERS 
SPACECRAFT 10 SC-10 » 4 

START ORBIT F-OHBIT ® 0b4R2 

STOP ORBIT L-0HB1T = 0bl52 


DISPLAY DETAIL UPTIOrl 
DISPLAY PAHAMS OPTION 
DISPLAY INVALIDS OPTION 
DISPLAY ERRORS OPTION 
REPORT DETAILS OPTION 
REPORT PAHAHS OPTION 

report invalids option 

REPORT’ ERRORS OPTION 


D-DETAIL = ON 
D.PAKAM = ON 
D-INVAL = ON 
D-ERHOH » OFF 
({.DETAIL = ON 
H.PAHAH = ON 
K.1NVAL = ON 
H P EHH!)H » ON 


DISPLAY CHK PNT FHKO DISP-FREQ » ID 

PROCESS CHK’ PNT FHEO PHUC-FREU = bOO 


ENTER VALUE! S J OR •END* TO STOP* 
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Scheduling Display 


ORKTS SCHEDULE ruR C3TDN STATIONS 


DATE I 4-rCB-8i 
Txnetieut 
DRRT COR! 


APPLICABLE PERIODS N2t7lSs00SQ0 •IXtXUSIOsOft 


STATIONS TCS 


STATIONS OLA 


TAPE-ID RECORDED DATA INTERVALS (Z > SC 

HT421321 2l3SOlSl3S33-2lSs0ls29s22 4 

215S02132S«S-2I5SOJSO*SI7 4 

213Sl3sll..:2S-2l3slJS23t37 4 

21St»4;SasS9-2l3sl3SD7s04 4 

•2l»*lA»3lS34-2l3slfcS42*4V * 

TT421321 213101 SlBS33-2l5s01S28s22 4 

213S02 SS4S43-213S0JS06S 17 4 

213S t3sl7S23-2l5S 13125s 37 4 

213:i4:S‘4:S9-2l3sl3SO7304 4 

213si6s3is34-2l3sl4142s49 4 

TApC-Xu RECORDED OATA INTERVALS (Z) SC 

NA421921 213SOls3'4:03-2l5s01S34s3N 4 

213S0ls3:>S19-2lSl01S37s23 4 

213tU3s0NS14-2lSt03Sl2sS2 4 

21 Ssu3 si 4124-215 S Oil 1SS12 4 

2131O4S42143-2l3s04S32sS9 4 

213SU*S2oS29-2l3s0A140sS3 4 




flGINAl. PAQS |9 
POOR QUALITY 



Scheduling Display 


FOREIGN GROUND STATION SCHEDULE 


DATE* 4-FEB-3 
TIME* 10*49 
DRRT COPY 


( STANDARD TTY HEADER ) 


FOLLOWING IS THE LANDSAT DATA SCHEDULED FQH YOUR STATION* 
STATIONS ASA 

MISSIONS 4 « 

APPLICABLE PERIODS 82:215:00:00 - 82S216S00S00 
ORBIT DAY NASA RECORDER TIMES 


05422 215 00:20519-00*34:23 

0542J 215 02:01*41-02509:05 

05429 215 12:29:09-12:42*58 

05430 215 14:08501-14* 18:37 

0543b 215 23:26:30-23:38:51 


EXPECTED TAPE ID 

MU421521 

HU421521 

MU421521 

MU421521 

HU42162I 


O O 

ft 33 

si 


comments 
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On-Line Activity Flow 


To NIF 


S/C Commands 


— Telemetry Data 
— OBC Dumps 
From NIF — NB7R -ck 

I — PCD DaU 
— CMD Echo 
„ — NIF Status 


— NIF Control 


NASCOM I/O 


QjkM 

icc\ 

Monitor 


For.iats NASCOM Blocks 
Motors Clock Rata 


— Formats to Messages 

— Routes Message*. 


Command 

• Online CMO 
Management 

■ ODC/Durrp 
Ccmparo 

■ Command 
Verification 


— Load 


l-CMD 
I VEH 


Totomotry I 

Limit Check 
Event/Status/ 
Alarm Generation 
Data Extraction 

• MbiS Ancillary 

• ODC Reports 

• GPSFilos 

• Payload 
Events Stutus 


-raw! 

TIM 


Communication 

Control 

— Check J Data 
Quality 

— Meters 
Telemetry 

— Clock Orift 
Computation 


To Port 
Analysis 


- Process od 
TLM b 
GPS 


— To Performance Analysis 
and Acquisition Analysis 


> Ts AcsjUsWen 
An ah/ sis 


Schedule 


Calibration 

Data 


— • rom Data Basa 


| Operator Control and Display | 

— Converts TLU to Engineering Unita 


— Provides — 

Generates 

0 Coil Processor 

4 Operator Displays 

• Message Legging 

0 Uni Printer Snaps 
• Strip Chart Prints 


4 GPS (Offline) 



On Line Resource Requirements 


Requires Flight Controller 
Ground Controller 
Mufti-Mission Spacecraft Evaluator 
Instrument Module Evaluator 

Uses Two VAX's~20 Passes {'"'-'10 Hours Each VAX) 
Switching Unit 
OPS Consoles 

Strip Charts 0 0 


I 



Typical FGS-GSTDN Timeline 

(Flight Segment) 
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Typical FGS-GSTDW Timeline 

(Ground Segment) 


Pro Pass '■'■'15 Minutes 

• Configure HW end SW 

• Establish Communications 

o Flow Simulator TLM From GSTDN 
o Flow Commends to GSTDN 
c Configure for Pass 


Pees ~10 Minutes 

o Verify TLM Processing and S/C Status 

• Test Command Link (TIC/TOC) 

• Real Time Corr .lends as Recynrod 

• Monitor S/C Events 


Post Pass ~6 Minutes 

• Terminate Real Time Processes 
e W rep Up and Print Logs 

• Wrap Up F3as 

e Predict S/C Status 
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Sample List of COIL Directives 


DISPLAY DIRECTIVES 


•1. PAGE 
*2. SNAP 

3. CHART 

4. RAWDUMP 

5. LIST 

6. MSGSELECT 

7. CLEAR 

8. LOCAL 

9. MSGSELECT 
10. FORMAT 


PAGE NAME, UPDATE RATE 
PAGE NAME 

SWITCH, TABLE, RECORDER 

DEVICE. MINOR FRAME RATE, MNEMONICS 

FILE, FORMAT, LOGICAL RECORD NUMBER 

MESSAGE TYPE 

REGION 

MESSAGE TYPE 

PAGE NAME, PAGE NUMBER, UPDATE RATE 


COMMAND DIRECTIVES 


*1. /CMD 

2. /SELECT 

3. /CLEAR 

4. /ALLOW 

5. /SEND 

6. /RETRY 

7. /HOLD 

8. /RESUME 

9. /CONFIRM 

10. /CANCEL 

11. /OBC 

12. COMPARE 

13. EDIT 

14. LOADCNV 

15. COMPILER 

16. /SPC 

17. GCM 


MNEMONIC, MAGNITUDE. RIU 
OPTION. ARG 1. ARG 2 


MNEMONIC 

MNEMONIC 

TARGET 

LOAD, TYPE. SOURCE 
TARGET. FILENAME 
FILE. MODE. VALIDATE 
SOURCE, UPLINK 

LOAD, ABS, SOURCE 
MNEMONIC 


•example provideo 


NOTE: DIRECTIVES PRECEDED BY A 7" CAN ONLY BE ENTERED FROM THE COMMAND CONSOLE 
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On Lina Display — Command 
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* 


\ 

On Line Display — SUCONFIG 


GMT 085:0J»4O*th 
SC 252*13106:27 


NAS VAX1 VAX2 VAX3 NAS VAXl VAX2 VAX3 PERIPHERAL 

IN ACIIAN ACHAN ACHAN OUT ACHAn ACHAN ACHAN STATUS 


DRUHPEU PLUTTER-VAX2 
CNT SOURCE* 1 
HOST COMPUTEH-VAX2 
AUTO/HANUAb-AUTO 

OS 1 -OPR 
DISPLAY DC2-OPR 

STATIONS OS3-PLY 

DS4-OPR 



LS4 

V2 C03 SUCONFIG PAGE I 

NASCOK SWITCHING UNif STATUS 


TH3S PAGE SHOWS THE SWITCHING UNIT 
STATUS. SEE PAGE 2 FUR THE DEFINED 
CUKSIKED) CONFIGURATION. 

& 


CRT01**VAX3 CHT04-VAXI CRT07-VAX3 Cl:TC9-VAX2 
CRT02-VAX2 CRT05-VAXI CRT0U-VAX2 CRTI0-VAX3 
CRT03-VAX3 CRT06-VAX1 


O O 

*"» g 

•a O 

o 2 
o> 
» r* 

O TJ 
C > 
> O 
r- nr* 

3 53 
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On Line Display— Alarms 


r.54 

V2 COj AI.ARmS PACE 1 

252: 1 2:05:22 03922 UPr BENCH TEMP LO 
03162 37 0 

252:11:57:27 0993b nSS SHUTTER OFF 
09002 1 0 

2b2 : 1 1 :b7 : 27 0599u rtlU 4 A UFK 

05o6u 0 0 

252:11:57:27 05962 SKX2 PYRUS AkH 

0501/ | 0 

2b2: 11557:27 0596u SF.T1 PYRUS ARH 

05t)4b I 0 

2b2:lltb7:2/ U392U UPT BENCH THP LO 
03151 37 0 

252 : 1 1 :t»7:27 0390J SKtH WHL TEMP 

03136 1 03150 90 

252:11:57:2/ 03902 YAW «!!L TEMP 

03135 1 o 3 1 *« 9 ' 9B 

252:1 1:57:27 03901 PTC 11 WML TEMP 

03134 1 o3lla 98 

& 


EVALUATE IRU ASST 
0 

EVALUATE - CMl> UN 
0 

EVALUATE CMO UN 
0 

eval cut* safe mode 
0 

eval cnd safe nude 
0 

evaluate fhs? asst 
0 

EVAL- CALL MACS ENGINEER 
0 

EV7.li- CALL MACS ENGINEER 
0 

EVAL- CALL NATS ENGINEER 
0 


GHT 085:03:42:44 
SC 252:13:06:27 

0 

0 

0 

0 

0 

0 

0 

0 

o oo 

•n 3j 

sl 

s? 

2 
O 
m 

35 
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On Line Display — Limits 


LS4 

V2 COJ LIMITS yAGE | 

252:l2:u5;55 03156 A0PWHCDT 
I»AJR=| 47.618/ 2.954 

?52:l/:u5:22 U3|5b AfJPWRCUT 
PAIRsJ 47.618/ 2.954 

252:11:57:59 03156 AOPWRCDT 
PAIRsJ 47.618/ 2.954 

262: 1 1:57:59 U315j AFSSTHp 
PAJHsl 44.262/ 2.954 

252:11:57:27 03162 AThUUB'fP 
PAlRsl 45.183/ 9.594 

252:11:55:16 0315J AFSSTHP 
PA1P=1 44.2o2/ 2.954 

052:15:33:43 03162 aIKUUBTP 
PA1R=1 45.183/ 9.594 

052:15:33:43 O3l5o mBFWRCDT 
^AlR=t 47.610/ 2.954 

263:05:25:58 03162 AlRUliRfp 
PA1R=1 45.183/ 9.594 


H 50.2/7 * 

33/ 150 

I<1 ftJs 28 
33/ 150 

K 50.983 

33/ 150 

lb Hus it 

4o/ 150 

H 48.220 
40/ 119 

L -3.939 
40/ 150 

IH MJ= 21 
40/ 119 

IH HJ= 21 
33/ ISO 

H 52.265 
40/ 119 


GMT 085:03142:04 
SC 252:13:06:27 

21 


50 


59 

22 

28 

1 

42.970 

150 




31 

3b 

11 

1 

-4.863 

167 




52 . 

21 

94 

21 

1 

04.410 

21 

31 

21 

1 

42.970 


Sg 

ll 

§ £ 

O -0 
c > 
> o 

3 - 

< u 
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On Line Display — MPS 


LS4 







GMT 

085:03S55:20 

V2 COi PMPS 

PAGE 

1 





SC 

252:13106:27 

MPS BATTERY STATUS (5) 









V BATTEKY I 

30.72 VOLT 

V 

BATTERY 2 

30.72 

VOLT 

V 

BATTERY 3 

30.72 

VOLT 

T PTRY 1 IIIlH 

b.20 AMPS 

1 

BTRY 2 HIGH 
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Performance Evaiauation Resource 

Requirements 

© Requires Off Line Engineering (5) 

© Run In Depth Analysis (1 ORB/Day) 

— - Statistics 
— Power Analysis 
— Plot! 

— Reports 

o Uses One VAX ~ 1 Hour for PES 

© Uses One VAX ~ 8 Hours for Bit and Time Data Reverse 
q Uses Quick Look Monitor 
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Performance Evaluation Timeline 
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Acquisition Analysis Resource Requirements 


© Requires Ground Controller 
• Run Following Each NBTR Playback 
o Uses One VAX ~15 Minutes Per Playback 



Acquisition Analysis Timeline 


Local 0930 
! 

© NBTR Playback at GSTDN V 

© GSTDN Replay to CSF A— V • 13-14 NBTR Playbacks Per Day 

© CSF Reversal/lnitial Process A— V • Average Elapsed Time 

2Vz Hours From NBTR Playback 

© Events Analysis/Ancillary A~V to End of Processing 

Data Processing 


~1 Hour 
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Acquisition Analysis Report — Events Analysis 


PAYFILE.RPT:2 


7-FEB-1982 21:04:51.52 


Page 1 


♦PAYLOAD EVENTS ANALYSIS REPORT* 
******************************** 


1. DATE OF RUN 

2. TIKE OF RUN 

3. VERSION NUMBER 

4. SPACECRAFT ID 

5. AVAILABLE TIME SPAN : 

5.1 STARTING TIKE 

5.2 ENDING TIME 

6. DESIRED ANALYSIS TIME SPAN : 

6.1 STARTING TIME 

6.2 ENDING TIME 

7. NAME OF EVENTS FILE 

8. NAME OF ACTIVITY FILE 

9. NAME OF OUTPUT REPORT FILE 


7-FEB-82 
21;G0:24 
L2 MQEVENTS 
4 

82:215:01:12:26.0 

82:215:01:16:45.0 

82:215:01:00:00.0 
82:215:02:00:00.0 
EVENT: EVN215 .LOG 
EVENT:ACT215.ACT 
EVENT :PAYFILE.RPT 


-O 

t» 


7 



t 



Control Center Operations 


© Overview 
© Operator Interfaces 
© Planning and Scheduling 
© On-Line 

® Performance Analysis 
© Acquisition Analysis 
o Test and Simulation 

© Early Orbit and Contingency 
© TGS 



Training/Se&f Test/Ssmulations 


On Pass 
Operator/ 

Evaluator 

• Issuo Commands/ 
Loads 

• Obsorvcs Results of 
To!emciry Processing 

o Rospond to 

Telemetry Variations 
® Activato Contingency 
Procedures 
o Control NASCOM 
Mr Hardvao 


TSIM 

Ope rator 

« Initiciizo TSIM 
• SchedulsTGIM 
Events 

© Control TSIM 
Oporat'cn 




TS35V3 Resource Requirements 


© Flight Segment Systems Engineer 


© Flight Segment Software Analyst 

o Run as Required to Support 

— OBC Reprogramming 
— Software Testing 
— Simulations 
— Training 


%% 
O ^ 


o One VAX/CD HS for Reprogramming. Second VAX Required for 
Flight OPS Testing 
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OBC Reprogramming Flow 
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• Operator Interfaces 
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9 On-Line 
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CSF Launch Configuration 


CSF 1 
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CSF Launch Support 


© Valley Forge Engineering Support From Period Two Weeks 
Before Launch Until Four Weeks After. 

© CSF to Operate With Extended Hours and Overlapping Shift 
Support 


Q Resident Core Team Support 



CSF Contingency Actions 


TYPICAL FAULT 

• Power Outage— Advance Warning 
—No Notice 


• Prime Computer Failure 
9 Backup Computer Failure 

• Disk Drive Failure 

• NIF A Channel 

• NA3COM Line Failure 

• Switching Unit Failure 


ACTION 

— Reschedule Critical Operations 

— Safe the System 

— Restore System After Power On (10 Minutes) 

— Resume Operations 

— Switch to Hot Backup (2 Minutes) 

— Restore Backup 

— Depending Upon Timing— 

• Same as Failed Computer 

• Switch Disk From Offline VAX 


— Solect A Channel 


Request NASCOM Reconfiguration Lines 


Depends Upon Failure 

(Worst Case Requires Re-cabling) 

O O 
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Control Center Operations 


• Overview 
o Operator interfaces 
o Planning and Scheduling 
o On-Line 

© Performance Analysis 
© Acquisition Analysis 
© Test and Simulation 
© Early Orbit and Contingency 
► © TGS 


TGS Activity Flow 


i’rv 

TTY 



Pass 


Calculate 



o j'rtV 
o SAT ID 


GMT 



FS 

Acquisition 


MSS/TM 
S-Band/X-Band 

Operator Prompted 

System Program Track Then Auto Track 
MSS/TM Data to DRRTS 


■ ■ 


Reports 
Actual Vs. 
Pred. 


MSS/TM 


DRRTS 

Recorders 


o Q 

TJ 50 

o z 

o "O 

II 

r i* 

-< CD 
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TGS Support Resource Requirements 


® TGS System Engineer/TGS Specialist (2) 

® Run in Support of MSS/TM Daytime and Occational TIVJ 
Nighttime Requirements for Eastern U.S. 

d Greenbelt, TGS and Recorders in DRRTS 


ORIGINAL PAGE IS 
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TGS Timeline 


Local 


0800 

I 


i 2 rv 


1600 

I 

v v 


2400 

I 


Pass Calculate 


vv 


G "0 
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TGS Operator Display 


hext pass: t , a ± ss ii: 91 7.154 

2 s ,. 93:; 0.01 1 
! OS - 88 1 1:21; 4V. 310 

569.4"? 0.GC2 

HI p« -- 3?. 640 

SA! n.i 2 

LEND IK •* 912 SFCOliDS 


ACUWISITIOM COtUlFHCIKB - AGS * 88 14 J 91 7,154 

, ,, LUS - 8£ 11524:49,310 

oATU. I. 1 I F. . Hi 2 

cuRSffh-r mce 88 14 : 5 : 25.140 

UK’ STOW ANTENNA 


(i 

<: 

O I) 

•i 


o 2 
c > 
S g 

r“ ni 


axis hope: azimuth - 

UTCGG-OeB 1 4: os: 26290 
UT [;(iC-0S3 14105:26290 
IJTCGC-088 14105:26290 
UrCGC =088 14:05:26290 
UICGC*=088 14:05:26290 
ANTENNA III POSITQII 
UTCGC-OBB li:07: 27850 
nrr.Gc- oee 1 4 : 07 : 27850 
UTCGO03S 1 4:07:27850 
IJTLGC *088 14:09:24340 
HTf:GC=088 11:09145160 
ACOIUSITION COMFLETEH 
AGS 1 I ME - 88 14: 9: 

he i ta = -53 seconds 

AOS POSIT TOM * ( 26.2 
IIIGGC-OBB 14:10125390 
0TCGC-0P8 14 : 10:55400 
UT.5GC-C88 14:iU25390 
UTCGC -088 14111:55210 
UTCGC=0ff 14112J25390 
UTCGC-C'i-J 14112:55870 


0 ELEVATION * 0 

CMNP--000 . 000/000 . 000 
CMND-000 » 000/000 . 000 
CMND-000 ,000/000 . 000 
CHND*023. 934/000. 010 
CliNP >023.934/000.010 

CKND=023 . 934/000 .010 
CMMEi-023. 934/000 .010 
CHMn- 023.934/000.010 
CMMD 024. 683/000. e79 
CMND~0?5 . 688/002 . 009 


STAT-000. 000/000 .000 
STAT=000 . 000/000 ,000 
STAT- 000.000/000.000 
ST AT* 026,916/001 .186 
STAT 076.916/001 .186 

STAT-023. 944/000. 010 
STAT: 023.944/000.010 
STAT-023. 914/000. 010 
STAT* 024 . 796/000 . 9V9 
STAT-025. 702/002. 010 


7.154/ 88 14:i01 0.690 


16/ 26.230 ) / ( 2. 

CMMD --028. 023/004 
CHMP=029. 935/006 
Ci-iMD-03? . 091/008 
CKMD-03 1.524/010 
CMMD=037. 351/01? 
CliN0=040, 648/015 


588/ 2.587) 

.492 STAT--027. 960/004. 674 
.390 81 AT -029 . 877/006 .5/4 
.298 STAT-032. 019/008. 4V? 
.513 STAT=034. 447/000. 000 
.790 STAT-037 .260/01 2.826 
.223 S1AT= 040,556/000.000 


Dl I T* 000.000 
DEI. T*- COO. 000 
PELT* 000.000 
PFI.T 000.000 
PELT- 000.000 

1)1: 1. T i 000.000 

put* ooo.ooo 

PFI T- 000,000 
PUT* 000.000 
PI’I T* s 000.000 


PELT* 000.102 
PI.I.T 000.137 
PL l T* 000.101 
PELT- 000.075 
PELT* 000, ovn 
PELT* 000.005 


SK COMOP 
PE COMPS 
SECONDS 
SECONDS 
SECONDS 

SECONDS 
SECONDS 
SECONDS 
SI. COMDS 
SECONDS 


SE CONPS 
SECONDS 
SECONDS 
SECONDS 
SECONDS 
SECONDS 
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APPENDIX A 


MASTER ACRONYM LIST 
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FMTRODXTIOK 

The Master Acronym Lise is intended to be e central reference 
General Electric Space Division Lanham Operations Center. 1 
gathered by the Data Systems Software Engineering Techno 
variety of sources including: Laadsat-D Flight Segment end 

specifications, the Commonly Used Space Division Abbrtr? 
Dictionary (HJSDARD) and government- issued documents c 



A£ 

ACE 

ACK 

ACS 

ACT 

A/D 

ADC? 

ADF3 

a*:l 

AD? 

AD PE 

A&DS 

ADS 

AEM 

AFCWC 

AFOS 

AFPRO 

AG 

ACC 

AGE 

AGS&PO 

Ahr 

ALU 

AHR 

AN 

ANCP 

ANDP 

ANSI 

ANT 

AO 

AOIPS 

AOP 

AOS 

AP 

AP 

APFr 

APL 

APM 

APS 

A/R 

ASCII 

ASPR 

AS PR 

ASR 

AST 

ASVT 

AT 

ATL 


7.SD-CS-GEN-O0O1 
1 April 1980 
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Acceptance Baseline 
Altitude Control Electronics 
Aeksovled genent 
Attitude Control System 
Application Concept Test 
Analog to Digital 
See ANDP 

Automated Digital Facsimile System 
Applications Development Laboratory 
Automatic Data Processing 
Automatic Data Processing Equipment 
Aerospace and Data Systems 
Angular Displacement Sensor 
Applications Exploratory Mission 
Air Force Global Weather Central 
Automation of Field Operations and Services 
Air Force Plant Representative Office 
Archive Generation 
Automatic Gain Control 
Aerospace Ground Equipment 

Aerospace Croup Strategic Planning and Programs Office 

Ampere - hour 

Algorithm Logic Unit 

Annual Manpower Review 

Alteration Notice 

See ANDP 

Ancillary Data Calculation Process 
American National Standards Institute 
Ascending Node Table 
Announcement of Opportunity 

Atmospheric and Oceanographic Image Processing System 

Advanced Onboard Processor 

Acquisition of Signal 

Applications Processor 

Ar “ay Processor 

Aerial Photography Field Office 

Applied Physics Laboratory (Johns Hopkins Unlv*) 

Assistant Project Manager 

Antenna Positioning System 

Ac Required 

American Standard Code for Information Interchange 
Aerospace Strategic Programs Representation 
Armed Services Procurement Regulations 
Automatic Send/Receive 
Asynchronous System Trap 

Applications System Verification and Transfer Project 
Acceptance Test 

Applications Technology Laboratory 
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k'm' 

Antenna Test Model 


\ i 

AIM 

Apollo Telescope Mount 

GRiGINAL PAGE !S 


at? 

ATS 

Acceptance Test Plan 
Applications Technology Satellite 

OF POOR QUALITY 


AVG 

American Wire Gauge 



BARDJA 

Boom Antenna Retention Deployment and Jettison Assembly 


BAT 

Bench Acceptance Test 



BB 

Build Baseline 



BCD 

Bus Coupling Unit 



BDF 

Block Data Format 



BEE. 

Bit Error Rate 



BESS 

Biological Experiment Scientific Satellite 



BFR 

Browse Film Recorder 



BIC 

Band Interleaved by Cylinder 

• 


BIL 

Band Interleaved by Line 



BIP 

Band Interleaved by Pixel 


i 

BOL 

Beginning of Life 



BOT 

Beginning of Tape 



C&P 

Bid end Proposal 



BPA 

Bus Protection Assembly 



bpl 

Bits per Inch 


LJ 

BPI 

Bytes per Inch 



BPO 

Best Possible Offer 



bps 

Bits per Second 



BPS 

Bytes per Second 

• 


BSE 

Broadcast Satellite Experimental 


r — 

BSQ 

Band Sequential 

* 

» 

BSR 

Back Surface Radiator 



BTC 

Bench Test Cooler 



BTCE 

Bench Test and Calibration Equipment 



BTE 

Bench Test Equipment 



B/D 

Backup 

, 


B&W 

Black and White 



CAL 

Configured Articles List 



CAL 

Calibration 



CARETS 

Central Atlantic Regional Ecological Test 

Site 


CASH 

Catalog of Available and Standard Hardware 



CAT 

Catalog 



CCA 

Cloud Cover Assessment 


■ 

CCB 

Configuration Control Eoard 


» 

CCC 

Camera Controller Combiner 


\ 

CCD 

Charge Coupled Device 



CCL 

Closed Circuit Loop 



CCN 

Contract Change Notice 

■ - ■!. 


CCP 

Cloud Cover Assessment Process 



CCT 

Computer Compatible Tape 

• 
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CCT-A 

CCT-AT 

CCT-P 

CCT-PT 

C&DH 

CDHSS 

CDHSS I/O 

CDP 

CDR 

COR 

CORB 

CDRL 

cm 

CPOV 

CFSR 

CG 

Cl 

CLL 

CM 

C.H. 

CMD 

CMI 

CMM 

CMMD 

CKO 

COBOL 

COMP 

C.P. 

CP 

CP 

CPC 

CPC I 

CPD 

CPDS 

CPC 

CPL 

cpm 

CPM 

CPU 

CPPT 

CPU 

CRC 

CRIS 

CRT 

CSA 

CSE 

CSP 

CSS 


CCT Containing Partially-Corrected Data 

CCT Containing Partially-Corrected Hi Sensor Data 

CCT Containing Fully-Corrected Data 

CCT Containing Itelly-Corrected TM Sensor Data 

Cosmunlcatlon and Data Handling 

Communication and Data Handling Syscen Sinulator 


CDHSS Interface Unit 
Company Development Project 
Conceptual Design Review 
Critical Design Review 
Conceptual Design Review Board 
Contract Data Requirements List 
Controlled Environment Module 
Clear Field-of-View 
Contract Financial Status Repor 
Center of Gravity 
Configuration Item 
Corrected Line Length 
Center of Mass 
Configuration Management 
Command 

Configuration Management Instruction 
Command Memory Management 
Corporate Manager Manpower Development 
Configuration Management Office 
Common Business Oriented Language 


r«x & 


Computer 

Center of Pressure 
Communication Processor 
Control Point 
Control Point Chip 

Computer Program Configuration Item 

Control Point Directory 

Computer Frogram Design Specification 

Correction and Product Generation Software 

Control Point Library 

Cards Per Minute 

Computer Personality Module 

Control Point Neighborhood 

CZCS Preprocessor Performance Tape 

Central Processing Unit 

Cyclic Redundancy Check 

Cosmic Ray Ionizatior Spectrometer 

Cathode Ray Tube 

Cropping « Subsampling and Averaging 
Contractor Supplied Equipment 
Control and Simulation Facility 


Coarse Sun Sensor 


K-MS-069 






etc 

cu 

CY 

czcs 

BA 

D/A 

DAS. 

DAS'* 

DBIP 

dBi 

dBm 

DBMS 

DBMS-10 

DC 

DCP 

DCS 

DCST 

DDD 

DD6 

DD1 

DDL 

DDP 

DDP-C 

DDP-W 

DDR 

DDRB 

DEC 

DEC-10 

DEC-20 

DECnet 

DECOM 

DECOM 

DEMUX 

DFS/ADFS 

DI 

DIAL 

DICOMED 

DICOMED 

DID 

DIP 

DIPS 

DEIO 

D/L 

DMA 

DMF 

BML 

DHL 


ISD-eS-GEK-OOOl 
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Cost to Complete 
Central Unit 
Calendar Year 

Coastal Zone Color Scanner 
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Development Authorisation 
Ditcital-co-Analog 

Data Base Administration Subsystem _ 

De-Centralized Automated Service Support System 

d«ci^s e r^erenced to an Isotropic Antenna 
pSwer in 8 decibels referenced to one millimeter 

ZS&££i?S2£<%?^ — »*««“«« 

Direct Current 
Bata Collection Platform 
Data Collection System 
Data Collection System Tape 
Days 

Digital Display Generator 
Digital Data Interconnect 
Data Description Language 
Digital Data Processor 
Controlled Environment Module DDP 
Wire-Wrapped DDP 
Detailed Design Review 
Detailed Design Review Baseline 
Digital Equipment Corporation 
DEC-10 Computer 

SS& C SKS.« corporation Convictions ».vrk 
Decommutator 

Decommutatiou Hardware Device 
Demultiplexer 

Vacsimile Syst< 


» / Aitf r „A Diaital Facsimile System 


Design Issue 

Digital Image Analysis Laboratory 

Film Recorder 

Film Recorder Vendor 

Digital Image Data 

Dual Inline Package 

Digital Image Processing System 

Large Image Access Routines 

Downlink 

Direct Memory Access 
Data Management Facility 
Data Management Language 
Data Manipulation Language 


K-MS-069 
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r*~ 

DKS? 

DO 
DOC 
DOD 
DOD 
DO I 

D01/EDC 

DCMSAT 

DPM 

DFR 

DPS 

DPS 

DPSE 

DFU 

DR11C 

DR70 

DR780 

DRRTS 

DS 

DSC 

DSCS 

DSCS 

DSI 

DS1 

DSL 

DSM 

DSSCI 

DSU 

DTD 

DTG 

DTR 

DTS 

DDT 

DV 

DX20 

DXFP 

EAGE 

EBCDIC 

EBR 

EBRIC 

ECC 

ECEF 

ECI 

ECL 

ECP 

EDC 


Date Management System 

Defense Meteorological Satellite Program 
DRRTS Operator 

Data Operations Control ORIGINAL Ppm*- 

Department of Defease Qp poOR QUALITY 

Depth of Discharge 

Department of the Interior 

Department of the Interior/EROS Data Center 

Domestic Communications Satellite 

Drafting Practices Manual 

Design Problem Report 

Data Processing System 

DRRTS Proce^^ Software 

DRRTS Process Software Executive 

Programmed° Inpu^Output Interface Device 

Direct Memory Access Interface Device for D^C 

Direct Memory Access Interface Device for DEC VAX-11/780 

Data Receive, Record and Transmit Subsystem 

Dimension (Telephone) System 

Data Collection System 

Defense Satellite Communications System 

Desk Side Computer System 

Deliverable Software Item 

Digital Subsystem Interface Unit 

Data Service Laboratory 

Downlink Synchronisation Module 

Data Stripper-Serial Controller Interface 

Digital Switching Unit 

Digital Terrain Data 

Digital Tape Generation 

Daily Test Report 

Digital Transmission System 

Document Update Transmittal 

Digital Voltmeter 

DEC Peripheral Interface Device 

Data Extraction and Formatting Process 

Electrical Aerospace Ground Equipment 
Extended Binary Coded Decimal Interchange Code 
Electron Beam Recorder 

Electronic Beam Recorder Image Correction 
Error Correction Capability (HDDR) 

Earth— Centered— Ear th— r ixod 
Earth-Centercd-Inertial 
Emitter Coupled Logic 
Engineering Change Proposal 
EROS Data Center 


K-MS-069 
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EDITS 

EDITS 

EDF 

EDFS 

KD 

EEO 

EGRET 

EGSE 

El 

EIA 

ELE 

ELS 

ELI 

EMC 

EKE 

ENA/D ISA 

EOB 

EOF 

EOL 

EOM 

EOP 

EOP 

EORT 

EOS 

EOS 

EOS 

EO&SP 

EOT 

EOV 

EPA 

EPC 

EPUEM 

EPI 

EPS 

ER 

ER 

ERC1 

EREP 

EROS 

ERS 

ERTS 

ESA 

ESTEC 

ZO 

EVA 

EVAL 

EWD 


Electronic Digital Processing System 
EDC Digital image Processing Systea 
Electronic Data (Digital) Processing 
Elactronic Data Processing Systea 
Eloctro-Exploeive Device 
Equal Enployment Opportunity 
Explorer Gamaa Ray Experiment Telescope 
Electrical Government Supplied Equipment 
Engineering Instruction 
Elect— onic Industries Association 


Elevation at Entry 

Eno-o f-Line Sync 

Elevation at Exit 

Electromagnetic Compatibility 

Elect romagnccic Interference 

Enable /Disable 

End o f Bu f far 

End of F lie 

End of Life 

End o f Mission 

Earth Observatory Program 

End of Process 

End-o f-Roll Target 

Earth Observation Systems 

Earth Observations Satellite 


End of Set , _ 

Earth Observatory and Shuttle Progr&ms 




End o f Tape 
End of Volume 

Environmental Protection Agency 
Electrical Power Conditioner 


Ephemerls 

Euler Parameter Integration 

Electrostatic Plotting Software 

Early Release 

Equipment Room 

Early Release Change Notice 

Earth Resources Equipment Package 

Earth Resources Observation System 


Earth Resources Survey 

Earth Resources Technology Satellite 


European Space Agency 
Euroocan Space Research 


and Technology Center 


Expander Unit 
Extra-Vehicular Activity 
Earth Viewing Applications 
Engineering Work Order 


Labontory 
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FAIRS 

F&AO 

FAS 

FCS 

FDR 

FFF 

FGS 

FBST 

FID 

FIFO 

FIPS 

FM 

FM 

FMEA 

IMS 

FO 

FOC 

FORTRAH 

FOS 

FOS 

FOS 

FOV 

FPA 

FPP 

FPS 

FRD 

FROSA/HASP 

FS 

FSCM 

FSDF 

FSEC 

FSK 

FSS 

FSS 

FSS 

FSS 

FSSA 

FSS S/W 

FT 

FTS 

rv 

FT 

FYI 

G 

GACA 

GCM 

GCO 
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Full Aperture Infrared Source 
Financial and Administrative Operations 

Foreign Agricultural Service 

File Control Service * 

Final Design Review 
Federation of Functional Processors 
Fine Guidance System 
Fixed-Head Star Tracker 
Final Instrument Definition 
First-In, First-Out „ . . 

Federal Information Processing Standards 
Frequency Modulation 
Flight Model 

Failure Mode and Effects Analysis 

Flight Segment Management Subsystem 

Flight Operations 

Faint Object Camera 

Formula Translation 

Field Operations Service 

Flight Operations Subsystem 

Faint Object Spectrograph 

Field-of -View 

Focal Plane Assembly 

Floating Point Processor 
Focal Plane Structure 

“rdeoed ^ 

Flight Segment . 

Federal Supply Code for Manufacturers 
Flight Segment Development Facility 
Fairchild Space and Electronics Company 
Frequency Shift Keying 
Flight Scheduling Subsystem 
Flight Segment Simulator 
Flight Support System 
Fine Sun Sensor 

Foreign Service Salary Adjustment 

Flight Segment Simulator Software 

Fourier Transform 

Federal Telephone System 

Fiscal Week 

Fiscal Year 

For Your Information 

Goodyear Aerospace Corporation, Arirona Division 
Geometric Correction Matrix 
Geometric Correction Operator 
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ccovs 

ccr 

CCP 

GOES 

GOT 

GE 

GE70 

GECP 

GEOREF 

GES 

GETSCO 

GTE 

CFIT 

GFP 

CHIT 

GHz 

CIA 

GM 

GMF 

GUP 

GMS 

GMT 

GOES 

GOES/SDHS 

GPC 

GPE 

GPIP 

GPS 

GPT 

GRE 

GRFP 

GS 

GSE 

GSFC 

GSSS 

GSTDK 

EAC 

EAL 

HCMM 

HDDR 

HOOT 

HDE 

HOT 

EOT -A 

HDT-AM 

HDT-AMC 




GCO Verification System 
Geodetic Control Point 
Ground Control Point 
Ground Data Handling System 
Graphics Display Terminal 
General Electric 
GS Interface Device for DR780 
Geometric Correction Process 
Geographic Reference _ 

Ground Electronic Specification 

General Electric Technical Service Company 

Government Furnished Equipment 

Goddard Film Inventory Tape 

Government Rirnished Property 

Goddard HDT Inventory Tape 

Gigahertz (10 s ) 

Government Inspection Agency 
General Manager 

GCO Microcode File . , _ .... 

Geometric Correction Matrix Calculation -oc 
Ground Segment Management Subsystem 

Greenwich Mean Time ■ 

Geostationary Operational Environmental Satellite 
Geostationary Operational Environmental 
Satellite/Satellite Data Handling System 
General Purpose Console 

Ground Processing Equipment 

General Purpose Information Processor 
Global Positioning System 
General Purpose Transformation 
• Gamma Ray Explorer 
Graphite Filled Epoxy 
Ground Segment 
Ground Support Equipment 
Goddard Space Flight Center 
Ground Support System Software - 

Ground Spaceflight Tracking and Data Ketworx 

HDDR Assignment and Control 
High-Ordir Aerospace Language 
Heat Capacity Mapping Mission 
High Density Digital Recorder 
High Density Digital Tape 
EDT-R Directory Extractor 
High Density Tape 

HDT -Archive Format (Partially corrected) 

EDT-A for MSS Sensor Data 

Copy of HDT -A for MSS Sensor Data 


K-MS-069 
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HOT -AT 

HOT-ATC 

HOT -I 

HDT-P 

HOT-PT 

HOT-PTC 

HOTR 

HOT-R 

HOT-RM 

HOT-RT 

HOT-S 

HDT-SM 

HDT-ST 

HgCdTe 

HZPO 

HRFR 

HSCE 

HUD 

HV 

H/W 

Hz 
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EDT-A for TH Sensor Dees 
Copy of HDT-A for TM Sensor Sata 
HOT (Data) Interval 
HOT-Product Format (Fully corrected) 

HOT-P for TM Sensor Data 
Copy of HOT-P for TM Sersor Data 
High Density Tape Recorder 
HOT -Raw Data 

HOT-R for MSS Sensor Data 
HDT-R. for TM Sensor Data 
HOT Recorded at White Sands 
HOT-S for MSS Sensor Data 
HOT-S for TM Sensor Data 
Mercury Cadmium Tellurido 
Hierarchy Input Process Output 
High Resolution Film Recorder 
High Speed Control Element 
Department of Housing and Urban Development 
Host Vehicle (Landsac-D) 

Hardware 

Hertz (cycles pet second) 






IAC 

Image Analyzer Console 

IAP 

Integrated Analysis Plan 

IAT 

Image Analysis Terminal 

IAT 

Image Annotation Tape 

IB 

* Integration Baseline 

ICCD 

Intensified Charge Coupled Device 

ICD 

Interface Control Document 

ICS 

Image Correction Support Software 

ICS 

Interactive Computer Simulator 

ID 

Identification 

IDB 

Identification Burst 

XDBS 

International Data Base Systems 

IDS 

Image Data System 

IDT 

Investigation Definition Team 

IDT 

Image Display Terminal 

IDT 

Industrial Data Terminal Corporation 

I/F 

Interface 

IF 

Intermediate Frequency 

IFD 

In-Flight Disconnect 

IFOV 

Instantaneous Field-of-View 

IG 

Initial Gap 

IGF 

Image Generation Facility 

lies 

Initial Image Generation Subsystem 

IIRV , 

Improved Inter-Range Vectors 

IIS (I“S) 

International Imaging Systems 

IM 

Information Management 
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XH 

ZHPAC 

SMS 

XMSC 

XMSFCC 

XMO 

InSb 

INTRALAB 

I/O 

IPC 

I PCS 

IPD 

IFF 

ip« 

IPS 

IPS-1 

IPS-2 

IPSC 

IQL 

IR 

IRB 

IRAQ 

HU) 

IRFPA 

IRC 

IRIC 

IRIG-A 

IRP 

IRQ 

IRU 

IS 

ISA 

ISAM 

IS&CC 

I&SE 

ISM 

ISS 

ISU 

IT 

I&T 

ITD 

ITS 

IT? 

ID 

IUE 

IUS 


Instrument Module 

Inage Processing end Analysis Center 
Information Management Subsystem 
Information Management Subsystem Computer . 

Information Management Subsystem FFP Control Computer 
Image Memory Unit : 

Indium Antlaonide 

Information Transfer Laboratory 

Input/Output 

Initial Product Creation 
Information Production Control System 

Information Processing Division ^ 

Image Processing Facility 

Inches per Second P oO« QU 

Image Processing Subsystem 0 

IPS String #1 Computers 

IPS String #2 Computers 

IPS Computer 

Interactive Query Language 
Infrared 

Integrated Requirements Board 
Independent Research and Development 
Interface Requirements Document 
Infrared Focal Plane Assembly 
Inter-Record Gap 

Inter-Range Instrumentation Group Tine Code 
IRIG Time Code Series A 


Infrared Photometer 

Interrupt Request 

Inertial Reference Unit 

Input Subsystem 

Instrument Standard of America 

Index Sequential Access Method 

Information Systems and Computer Center 

Installation and Service Engineering Business - 

Division 

Interface Switching Module 

Image Generation Facility Software Subset 

Input Scanner Unit 

Integration Test 

Integration and Test 

Inception-to-Date 

Incurred— to-Date 


Integration Test Plan 
Interface Unit 

International Ultraviolet Explorer 
Interim Upper Stage 
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JPL 

JSC 


jet Propulsion Laboratory 
Johnson Space Center 


K 

K 

Kb 

KB 

X bps 

KBPS 

KCRT 

KL10 

km 

KSA 

KSC 

KH 


A Thousand 

1024 (Memory Usage Only) 

Kilobit 

Kilobyte 

Kilobits per Second 
Kilobytes per Second 
Keyboard Cathode Ray Tube 
CPU for DEC-10 Computer 
Kilometer 

Ru-band Single Access 
Kennedy Space Center 
Kilouords 




LA36 

LAC1E 

LANDSAI 

LaRC 

LAS 

LAT 

LBP 

L3R 

LCP 

LDDPM 

LED 

LFC 

L1DU 

LIFO 

LLA 

LLC 

in 

IMM 

LMSC 

LOE 

LONC 

LOS 

LOS 

LPC 

LPM 

LPM 

LPM 

LRA 

LRC 

LRD 

LSB 


DEC Hardcopy Terminal 

Large Area Crop Inventory Equipment 

Land Satellite 

Langley Research Center 

Landsat-D Assessment System 

Latitude 

Library Build Process 

Laser Beam Recorder 

Left-hand Circularly Polarized 

Load DD? Module 

Light-Emitting Diode 

Left-Fill Count 

Large Image Display Utility 

Last-In, First-Out 

Adjusted Line Length 

Line Length Code 

Line Monitor 

Landsat Mission Management 

Lockheed Missile and Space Corporation 

Level of Effort 

Longitude 

Line of Sight 

Loss of Signal 

Longitudinal Parity Check 

Line Point Marker 

Lines per Minute 

Load Point Marker 

Laser Retrodirector Array 

Longitudinal Redundancy Check 

Laser Retrodirector 

Least Significant Bit 
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LSD 

LTC 

LTTS 

LTD 

LOT 

LV 

M 

M 

HA 

MACS 

MAG 

MAP 

MASSBOS 

MAISCO 

Mb 

MB 

MBA 

MCC 

MCCA 

MCR 

MCTF 

M&DO 

M&DOD 

MDM 

MDP 

MEM 

HZRITS 

METSAT 

MFB 

MFD 

MFS 

HGSE 

KBS 

MOT 

MHz 

HIF 

HIP 

MIPS 

HIS 

MIT 

|wn 

MM 

MMF 

MMFCC 

MMS 

HKS 

MMO 


Landsat-D 

Light Transfer Characteristic 
Long-Tens Tape Storage tacility 
Line Test Onit 
Logical Unit Number 
Launch Vehicle 




Hega- 
Million 

Multiple Access 

Modular Attitude Control System 

MSS Archival Product Generation 

M&cro Array Processor 

Kiah Speed Bu- for DEC Ea.uipment 

Snngient and Technical Services Company 

Megabit 

Megabyte 

MASSBOS Adaptor 

Mission Control Center 

Manual Cloud Cover Assessment Package 

Monitor Console Routine 

Mission Contractor Test Facility 

mi 48 ion and Data Operations 

Mission and Data Operations Directorate 

Mul tipi ex-Denul tipi ex 

Master- Data Processor 

stf srisssr « •— 

Meteorological Satellite 

Major Frame Buffer 

Master File Directory 

uaAor Frame Synchronization 

techanical Government Supplied Equipment 

MSS/HDDR Service 

Multi-Hundred ^Vatt 

Megahertz (10 > 

Master Information File 

Management Information Process 
Mera-Instructions per Second 
Mission Interface Subsystem 
Master Information Table 
Millimeter 
Minutes 

Mission Management Facility Computer 

Mission Management Facili-y Contr P 

Mission Management Subsystem 
Multi-Mission Modular Spacecraf 
Memory Management Unit 
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HAS TRAN 

NASTRAN 

HBTR 

NCC 

NCC 

NCOS 

NCIC 

ND 

NDF 

NDFF 

NDS 

NDS 

NESS 

SMI 

NOAA 

NOCC 

NOSS 

NRC 

NRZ 

NR2I 

NRZ-L 

NSCI 

NSCO 

NSSC-1 

NSSDC 

NTR 

NTSC 

NTTF 


NASA Structural Analysis (Program) 

NASA Transient Analysis System 
Marrow Band Tape Recorder 

National Climatic Center ORIGINAL PAGE IS 

Network Control Center OF POOR QUALITY 

Network Control Center Subsystem 

National Cartographic Information Center 

Networks Directorate 

Neutral Density Filter 

NASA Data Processing Facility 

Navigation Data Satellite 

Navigational Development Satellite 

National Environmental Satellite Service 
HASA Management Instructions 

National Oceanic and Atmospheric Administration 

Network Operations Control Center 

National Oceanographic Satellite System 

Nuclear Regulatory Commission 

Non-Return to Zero 

Non-Return to Zero Incrementing 

Non-Return to Zero-Level , „„ 

NASA Serial Controller for Input (now PSD1V 
NASA Serial Controller for Output (nowRPDO) 

NASA Standard Spacecraft Computer - Model l 
National Space Science Data Center 

New Technology Representative 

National Television System Committee 
Heeuork Te 3 t and Training Facility 


OAO 

OAO 

0A0C0 

OAS 

OBC 

OBP 

OCB 

OCC 

OCD 

OCG 

OCR 

ODF 

OOP 

ODT 

04M 

OFLS 

ONLS 

OPS 

0/S 


Orbital Astronomy Observatory 

OAO Corporation 

OAO Corporation 

Orbit Adjust Subsystem 

Onboard Computer 

Onboard Processor 

Operational Configuration Baseline 
Operations Control Center 
Operator Control and Display 
Orbit Computations Group 
Optical Character Reader 
Orbit Determination Facility 
Online Display Process 
Online Debugging Tool 
Operations and Maintenance 
Offline System 
Online System 
Operations 

Operations Supervisor 
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KHF5 

M&O 

MODEM 

MOI 

MOL 

MCK 

MOPS 

MOR 

MOU 

MPP 

MPS 

MPS 

MPT 

MPY 

ML 

MRA 

MRAM 

MRC 

MLS 

MSB 

MSC 

MSCO 

HSC 

MSEC 

MSFC 

MSR 

MSS 

MSS 

MSW 

MX 

MT 

MTBF 

MTF 

MIL 

MTM 

KIM 

HTP 

MTTR 

MTU 

MUX 

MW 


Minor Frame Synchronization 
Maintenance and Operations 
Modulator/Demodulator 
Moments of Inertia 
Manned Orbiting Laboratory 
Mission Operations Manager 
Mega-Operations per Second 
Mission Operations Room 
Memorandum of Understanding 
MSS Preprocessor 
Mission Planning System 
Modular Power Subsystem 
Maximum Power Tracker 
Multiply 

Material Requisition 

Maintenance Requirements Analysis 

Maintenance Requirements Analysis Matrix 

Master Reference Cube 

Module Reference System 

Most Significant Bit 

Manned Space Center 

Mission Support Coordination Office 
Matrix Switch Control 
Millisecond 

Marshall Space Flight Center 

Monthly Status Review 

Module Support Structure 

Multi Spectral Scanner 

Matrix Switch 

Magnetic Tape 

Management Tax 

Mean Time Between Failures 

Modulation Transfer Function 

Material 

Mechanical Test Model 

Modification Transmittal Memorandum 

MSS Telemetry Processor 

Mean Tine to Repair 

Magnetic Tape Unit 

Multiplexer 

Megawords 
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N 2 

\\,K 

MAX 

NAPPS 


NASA 

NASCOM 


rifled and Filtered Caseous Nitrogen 

C Applicable 

gative Acknowledgement 

nbus/AEM Preprocessor System 

tional Aeronautics and Space Administration 

SA Conmunications Network 
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OS 

oso 

OSR 

OSS 

OSS 

OTA 

OTDA 


Operating Syetca 

Orbiting Solar Observatory 

Optical Solar Reflector 

Office of Space Science 

Operating System Software 

Optical Telescope Assembly 

Office of Tracking and Data Acquisition 
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PA 

PAGASA 

PAL 

PALM 

PAM 

PAPE 

PAR 

PARAM 

PATH 

P/B 

PBX 

PC 

PC 

PC 

PCB 

PCD 

PCD 

PCM 

PC? 

PCP 

PCS 

PCU 

PD 

PD 

PD 

PDF. 

PDL 

PDP 

PD? 

PDR 

PDR 

PDSS 

PDU 

PE 

PE 

F&E 

PES 

PET 

P/F 


Public Address 

Philippines Atmospheric, Geological ana 

Astronomical Science Administration 

Potentially Applied Labor 

Product Asaurance List of Materiala 

Pulse Amplitude Modulation 

Product Assurance Project Engineering 

Program Appraisal and Review System 

Parameter 

Orbital path 

Playback 

Private Branch Exchange 
Production Control 
Program Counter 
Printed Circuit 
Printed Circuit Board 
Payload Correction Data 
Photon Counting Detector 
Pulse Code Modulated 
Product Control Procure 
Program Control Procedure 
Payload Correction Subsystem 
Power Control Unit 
Payload Disconnect 
Program Directive 
Programmable Decoxamutator 
Prograranable Data Formatter 
Program Design Language 
Programmable Digital Processor 
Peripheral Data Product 
Preliminary Design Review 
Problcm/Def ect Report 
Precision Digital Sun Sensor 
Power Distribution Unit 
Performance Evj# lustiwu 
Phase Encoded 
Plant and Equipment 
Performance Evaluation Subsystem 
Predicted Ephcneris Tape 
Protoflight 
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PFT 

Pre-Flight Disconnect 


PFI 

Program Funding Instructions 


PGCOP 

Product Generation CCT Output Process . 


pcaip 

Product Generation EDI Input Process 


PGHSH 

Product Generation HDT-P Simulator 


PG1/5P 

Product Generation L2R Output Process 


PGLSM 

Product Generation LBR Simulator 

ORIGINAL PAGE 18 

PGM 

Program Manager 

OF POOR QUAUTV 

PGMON 

Product Generation Pipeline Monitor Process 


PGP 

Product Generation Process 


PCS 

Product Generation Subsystem 


?/I 

Policy /Instruction 


PI 

Principal Investigator 


PIP 

Pseudo Image File 


PIGP 

Pseudo Image Generation Program 


PIL 

Pixel Interleaved by Line 


PIO 

Programmed Input Output 


PIP 

Peripheral Interchange Program 


PIR 

Program Information Request/Release 


PIXEL 

Picture Element 


PKG 

Package Design Specification 


P/L 

Payload 


PLACE 

Post Landsat-D Advanced Concepts Evaluation 


PM 

Preventive Maintenance 


PM 

Propulsion Module 


FMB 

Program Management Budget 


PMD 

Post-Mortem Dump 


PM/FL 

Performance Monitor/Fault Location 


PMM 

Program Maintenance Manual 

. • 

PMP 

Premodulation Processor 


IMT 

Photomultiplier Tube 


PN 

Pseudo Hoise 


PO 

Purchase Order 


POCC 

Payload Operations Control Center 


POD 

Project Operations Directors 


POP 

Project Operating Plan 


PORTS 

Preliminary Operations Requirements aud Testing Support 

POWO 

Purchase Order Work Order 


PPL 

Photo Processing Lab 


PPL 

Preferred Parts List 


PPO 

Program Participation/Opportunities System 


PPS 

Photographic Processing Subsystem 


mis 

Printing Resource Management Information 


PRH 

Pseudo Random Noise 


FRO 

Payload Receiving Operations 


PR CM 

Programmable Read-Only Memory 


PRP 

Performance Recognition Program 


PRO 

Power Regulator Unit 
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PS 

PSDO 

PSP 

PSK 

PSK 

PSR 

PSO 

PSO 

TVS 

FWB 

PWM 


Polar Seersographlc 

Parallel-to-Ser±al Data Output Device 

Photo/Shipping Support Facility 

Phase Shift Keying 

Programmable Sync Hodule 

Project Status Review 

Power Supply Unit 

Power Switching Unit 

Pressure Vessel Spacecraft 

Printed Wiring Board 

Pulse Width Modulated 
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Q&A 

Qa 

QAP 

QAP 

QAP 

QC 

QFP 

QIO 

QIO 

QLM 

QLP 

QLPS 

QPSK 

QRWO 

QSL 


Qualification and Acceptance 
Quality Assurance 
Quality Assessment Process 
Quality Assurance Procedure 
Qualification and Acceptance Program 
Quality Code 

Quality Assurance Film Generation Process 
Queued Request for Input/Output 
Queue Input/Output Process 
Quick-Loci. Monitor Unit 
Quick-Look Processor 
Quick-Look Processing System 
Quadrative Phase Shift Keyed 
Quick-Reaction Work Order 
Quarter Scan Line 


RAM 

RBV 

RC 

RCFP 

RCHP 

RCP 

RCP 

RCV 

RAD 

RDCP 

RDCP 

RDT 

REC 

RIM 

RF 

RFC 

KFH 

RFOV 

RFP 

RS780 


Random Access Memory 
Return Beam Vidicon 
Radiometric Correction 

Radiometric Correction Function Calculation Process 

Right-Hand Circularly Polarized 

Registration Control Point 

Right-Hand Circularly Polarized 

Receive 

Research and Development 
Radiometric Corrected Process 
Radiometric Function Calculation Process 
Raw Data Tape 
Record 

Rocket Engine Module 

Radio Frequency 

Right-Fill Count 

Request for Hire 

Resolution Field-of-View 

Request for Proposal 

Massbus Adaptor for DEC VAX-1 1/780 
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SA 

SA 

SAD 

SADAPTA 

SAIL 

SARJA 

SB 

SBC 

SBI 

SBS 

SBU 

S/C 

SC 

SCA 

SCaMA 

SCCB 

SCES 

SCI 

sen 

SCIO 

SCL 

SCE 

SC? 

SCR 

SCR 


Review Item Discrepancy 

RemoteInterfaceOr.it ORIGINAL PAQt Js 

Remote Manipulator System 0F p00R QUALITY 

Root Mean Square 
Record Management Services 
Read-Only Memory 

Geographic Frame Reference , v ~ 4 ' 

DEC 176 MB Disk or Removable Disk Storage Unit 

DEC 281 MB Disk , ' . 

Receiver /Processor Assembly (GP5) 

Reliability and Product Assurance 
Revolutions Per Minute 

RBV Preprocessor 

Reliability and Quality Assurance 
Receiving Site Equipment 
Remote Site Equipment 
Request Support Subsystem _ 

Multi-Tasking Operating System Software 

Real-Time „ 

Radioisotope Thermoelectric Generator 
Real-Time Test System 
Receive 

Single Access 
Solar Array 

Solar Array Drive , , 

Solar Array Drive and Power Transfer Assembly 

Armlieations and Information Library . 

Solar Say Retention, Deployment and Jettison Assembly 

Stage Baseline 
Single Board Computer 
Synchronous Backplane Interconnect 
Space Background Simulator 
Strategic Business Unit 
Spacecraft 
Signal Conditioning 
Sienal Conditioning Assembly 

Switching, Conferencing and Monitoring Arrangeae 
Software Change Control Board . 

■ Spacecraft Hardware Simulator (MSS Simulator) 

Serial Control Interface _ . 

Serial Control Interface for Input (now SPDI) 

Serial Control Interface for Output (now PSDO) 

Subcontract Labor 

Specification Change Notice 
Sun Calibration Process 
Scaler Control Register 
Software Change Request 
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SCfcCU 

sex 

SI) 

sap 

SDHS 

SDISS 

SDSB 

SEAM 

Sec 

SECO 

SE1D 

SSOPS 

SE03 

SHF 

SI 

St 

S1A? 

SICK 

SIDU 

SIP 

SIM 

SIP' 

sird 

sin 

SLAT 

sue • 

SLP 

SLS 

SLS 

SKA 

SMA 

SUM 

SM&O 

SMR 

SMSA 

S/H 

SNR 

SOM 

SOP 

sew 

SP 

SPC 

SPD 

SPDI 

SRI 

SPP 

SPR 

SPRD 
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Signal Condition 4 ag end Switching Unit <**&) 
System Control Terminal 
Space Division 

Software Development Facility 

Sate 1 lite Data Handling System 

Satellite Data Ingest and Storage Subsystem 

Satellite Data Services Branch 

Software Engineering and Management Program 

Seconds of Arc . . .■ : 

Secondary Electron Conduction 0r ^ ic °“ 

Systems Engineering and Integration^Divisi 
Standard Earth Observation Package Satellite 
Synchronous Earth Observation Satellite 

Shipping 

Science Instruments 
Standing Instructions 

Special Image Annotation Tape 

Science Instrument Central Module 
Small Image Display Utility 
Simulation Image File 1 
Simulator 

Svstem Image Preservation 

Support Instrumentation Requirement Document 

Sectorizer Ingest Unit 

Spacecraft Location and Attitude Tape 

Scan Line Corrector 

Source Language Input Program 

Scan Line Sync 

Start-of-LIne Sync 

S-Band Multiple Access 

Scan Mirror Assembly 

Solar Maximum Mission 

Support Maintenance and Operations 

Software Modification Record 

Standard Metropolitan Statistical Area 

Signal-to-Noise Ratio 

Signal-to-Noise Ratio 

Space Oblique Mercator 
Standard Operating Procedure 
Statement of Work 
Stack Pointer 

Small Peripheral Controller 

DEC Software Product Description 

Serial— to-Paraliel Data Input Device 

Sub-Project Manager 
Special Purpose Processor 
Software Problem Report 

Site Preparation Requirements Document 
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SPS 

SFU 

SQA 

SRCDR 

SRCDS 

SRR 

SRS 

SRS 

SRT 

SS 

S/S 

SSA 

SSC 

SSDA 

SSM 

SSO 

SS7 

ST 

ST 

STA 

STACC 

STACC-CU 

STACC-STINT 

STC 

STD 

STD 

STDN 

STEP 

STINT 

STINT 

STOCC 

STOL 

STP 

SIR 

SIR 

STR 

STS 

STS 

STSOC 

SO 

SVS 

s/w 

SVG 

STC I 

TA 

TAC 

TAG 
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Segment Processing Subsystem 
Scene Processing Unit 

Software Quality Assurance , 

Software Requireaerts and Conceptual Design 
Software Requirements and Conceptual Design p 
System Requirements Review 

Software Requirements Specification 

System Requirement Specification 
Supporting Research and Technology 
Seconds 
Subsystem 

S-Band Single Access 

Science Support Center . 

Sequential Similarity Detection Algorithm 
Support Systems Module 
Space System Operations 
Synchronous System Trap 
Space Telescope 
Stored 

Standard Telemetry and Command Components 
STACC Central Unit 
STACC Interface Onit 
System Test Console 
System Task Directory 

Standard . 

Spaceflight Tracking and Data Network 

Space Technology Engineering Program 
Standard Interface for Onboard Computer 
STACC Interface Unit • ■- . / . ■ 

Space. Telescope Operations Control Cente 
System Test and Operations Language 
System Test Plan 
Standard S/C Telemetry Recorder 
Standard Tape Recorder 
System Test Review 
Space Transportation System 
Shuttle Transportation System 
Space Telescope Scientific Operations Center 

Switching Unit 
Space Vehicle Specification 
Software 

Science Working Group 

System Corrected Images 

Transistor Adaptor 
Telemetry and Command 
TM Archival Product Generation 
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TAM 

Three Axis Magnetometer 


TAS 

Tape Archives Subsystem 


IAS 

Tape Archival Storage Area 


TBA 

To Be Announced 


TBD 

To Be Determined 


TBD 

To Be Defined 


TBR 

TBS 

To Be Resolved 
To Be Specified 

ojwgjn/u; 

TBS 

To Be Supplied 

POOR 

TBV 

To Be Verified 


T/C 

Time Code 


TCC 

Time Code Controller 

■■■ " ■ 

TCC 

Tlse Code Generator 


TCI/OSC 

Time Code In/03clllator 


TCOK 

Army Test and Evaluation Command 


TCO/PAM 

Time Code Out/Panel 


TCS 

Thermal Control System 

.. . ... . . . ■ 

TCO 

Time Code Unit 


TuO 

Test and Diagnostic 


TD 

Test Directives 


TTRS 

Tracking and Data Relay Satellite 

5- ’ 

TDRSS 

Tracking and Data Relay Satellite System 

T&E 

Test and Evaluation 


TEP 

Telemetry Extraction Process 


TERSSE 

Total Earth Resources System for the 

Shuttle Era 

TGS 

Transportable Ground Station 


TIROS-N 

Television Infrared Observing System 


TIS 

Technical Information Series 


TKTN 

Task Termination Notification 


T&L 

Travel and Hiring 


TLM 

Telemetry 


TM 

Thematic Mapper 


TM 

Telemetry 


TMV 

Telemetry Volts 


TOD 

True-of-Date 


TOSS 

TERSSE Operational System Study 


TP 

Telemetry Processor 


TPG 

Test Pattern Generator 


TPL 

Test Plan 


TR 

Tape Recorder 


TRB 

Test Review Board 


TRF 

Tracking and Receiving Facility 


TRK 

Track (HDDR) 


TRKG 

Tracking 


TRP 

. • Technical Recognition, Program 


TRW 

TRW Defense and Space Systems Group 


T/S 

Theraal/Structural 


TSIM 

Test and Simulation Subsystem 
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TSSC 

TSSF 

m 

me 

m 

TTT 

TU45 

TU72 

TU78 

TUG 

TV 

TWT 

TKTA 

TX 

UARS 

DBA 

UBC 

UDDPM 

DDF 

UFD 

UHF 

DIC 

D/L 

DHIBUS 

OPAL 

OQPSK 

USART 

USB 

USDA 

DSGS 

ore 

DIM 

VA 

VAC 

VAP 

VAX-1 1/780 
VCO . 

VCRI 

VDC 

VDD 

VE 

•VEC? 

• VF 
VFSC 
VHP 
VEER 
VIP 
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Technical Support Services Company 
Tape Staging and Storage Facility 

Triangular Transition Adaptor 

Telemetry Tracking and Command 
Transistor Logic Device 
•Teletype „ . 

1600 bpi Magnetic Tape Unit 
6250 bpi Magnetic Tape Unit 
6250 bpi Magnetic Tape Unit 
Final Upper Stage 
Television 
Traveling Whve Tuba 
Traveling Wave Tube Amplifier 
Transmit .... 

Upper Atmosphere Research Satellite 
Unibus Adaptor 
Unit Block Controller 
Unload DDP Module 
Unit Development Folder 
User File Directory 
Ultra High Frequency 
User Identification Code 
Uplink 

Universal Bus 

Unapplied' Potential Applied Labor 

Unbalanced Quadrature Receiver Transmitter 

Universal Synchronous Asynchronous Rec 

Upper Side-Band 

United States Department of Agricultur 
United States Geological Survey 
Universal Tine Coordinated 
Universal Transverse Mercator 

Value Analysis . 

Volts, Alternating Current 

Verification Acceptance Program , 1/700 

vt„„al Address Extension DEC Model Co» ? oter 11/780 

Voltage-Controlled Oscillator 
Verification Cross-Reference Index 
Volts, Direct Current 

Version Description Document 

Value Engineering 

Value Engineering Giange Proposal 
Valley Forge 

Valley Forge Space Center 
Very High Frequency 
Very High Resolution Radiometer 
Virtually Interfaced Peripheral 
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YK 

VMS 

VPASS 

VP IR 

V/T 

VT 

VT78 

moo 

VIE. 

WACA 

W/B 

VBM 

UBS 

UBSS 

VBYT 

WBVTR 

UCS 

VFC 

WLM 

UPC 

WK 

WRS 

US 

WSMR 

WTR 

XMIT 

2MTR 

Z 

zwc 

t» 

pn 

MP 

WS 


Value Management 
Virtual Memory Operating System 
Video Processor and Sync Separator 
Video Processor/Image Recorder 
Vacuum Thermal 
Verification Test 
Intelligent CRT Terminal 
Mon-Intelligent CRT Terminal 
Video Tape Recorder 

Veeks After Contract Acceptance 
Uideband 
Uideband Module 
Wbrk Breakdown Structure 
Uideband Subsystem 
Uide Band Video Tape 
. Uide Band Video Tape Recorder 
Uriteable Control Store 
Uid e-Field Camera 
Uork Order and Label Manager 
Uord Processor Center 
Uork Package Manager 
World Reference System 
White Sands 

White Sands Missile Range 
Western Test Range 

Transmit 

Transmitter 

Zulu Time (GMT) 

Zero Word Count 

Micro- -6 

Micrometer (-10 Meter) 
Microprocessor 
Microsecond 
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IftaiYMS «0 M8UVIATI0HS 


AAI Archival lAclllr; (Oila) fipi 

ADT Ancillary Data lip* 

ACCA Automatic Cloud Cover AuesvHftt 
ACS Altitude Control Spile* 

AOS Anyjlar Displacement Senior or Anglo Detector Slater 

AC Archive Generation 

ACC Aerospace Ground (qulpient 

AHS Altitude Heaturencnt Spites 

AOIPS AUospherlc A Oceanographic Uago froeotitof Spites 

AGP Advanced Onboard Procetsor 

ASCII Art er lean Standardlied Cede- II 

Anil AlUulh 

•1C Sind Interleaved bp Cylinder 

StL tirvj Inltrltaved bp f Uel 

DIU S«nd Interleaved bp Word 

BSC Sand Sequential 

CCA Cloud Cover Aiicticent 

CCl Closed Circuit Loop 

CCll Color Composite Halter 

CCS Computer Compatible laps 

CCl-A CCS containing data which has bees partlaPy processed, !•«,, 
radloictrlcall/ corrected tut sol feositrUilly corrected 
CCI-AK CCI-A containing partially processed data froa the KSS senior 

CCr*AT CCI-A containing partially processed data from tie 1M sensor 

CC|*f CCl containing data tdilch his been fully processed, !•••, both 
radlonetrlcally and geometrically .‘orractH 
CCl -f II CCT-f containing full/ processed data fora the MSS sensor 

ccr-fl CCf-f containing folly processed data froa the IH sensor 

fW Carlrld;! fitrovabla Olablo Dill Drive 

CQIS Corn and end Oata Handling Spite* 

CUISS Coanind and Oata Handling Sysla* Simulator 

CIO Cloud 


I 



00 

Cmand? 


CATS 

Center 


tf 

Control PoUt 


cre 

Control Point Oily 


CPD 

Control Point Directory 


CfD-Q 

Control Point Directory (Coodldett for penoeiil file) 


ert 

Control Polo! library 


CFl-tl 

Cor.tr j| Point library (Candidate for formant fllo) 


cm 

Control Point Holy di or hood 


t PM-fl 

Ccntrcl Point Neighborhood for Geodetic Correct lens 


cpm-i 

ccntrol Point Neighborhood lor library Malntaoanco 


CPM-H 

Control Point Sal^bnrhood for KSS 


(PI-1 

Ccntrol Point neighborhood for III 


CPS 

Cloud Physics Sadlbseter 


CPU 

Central Processing toll 


tt 

Card Icadtr 


cii 

Cathode lay Tube (display tcrataetj 


css 

Control and SUutatlm facility 


us 

Data Data Ad«la titration Sub systoa 


*. 

Data last 


CD 13 

Oata Base Management Spstcn 


DCS 

Oata Collection Sps ten 


COP 

Digital Dels Processor 


cat 

Detailed Design Sevtcw 


uc 

Olfltll f qulpocnj Corporation 


OfO 

Date P|ot! Olagra* 


tfp * 

Oata fomat tar Procoisor 4 


a 

Down l int 


oris 

Oata fanagecent Spite* 

O O 

OQUSAT 

OcnastlC ConuMlcatlcn Silolft!? 


DPU 

Digital Processing tVeU 

0 

ORISU 

Cry lotv Inertial Cafcrencs Oilt 

o 5 
o5 

UUIS 

Data Sec leva, Accord, TraajoJt Mtyttss 

1 . 

73 n 

<0 y 
c > 
> o 

r- m 
— ■ 


fii 

< 55 
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CSC Data Collection Syste* 

DCM Oaiftil Ink Synchro* If at to* Syltt* 

1 C* ClKtrcn 6{a* Recorder 

(CC Irrcr Correction Code 

CC t Carlh Centered Inertial (CoorilEftlU Syt!£>) 

CUT tm Oati Center 

(CCHQS Irror -Correcting DOS 

tf firth Fixed (Coordinate Systc*) 

(ROS JariU Itjources Cbservetlon Satellite or Systea 

run. Hied .(Cartridge) OUble Dlik (Drive) 

ffP federation of functional froceuor 

FHS Flight (Seg-rent) Harugenent SubtjfitM 

fOS flltfit Operations SubiyitM 

fPQ Flnil Product Generation 

fRO facility Requirements Document 

IRS fits Recorder Syttc* 

fS fllj/»t Seyient 

FSS flight Scheduling Subiyste* 

CCD Ceodetlc Correction Oita or Geometric Correction Data 

COCG Geodetic Correction Oita Generation 

CCH Geometric Correction Matrices 

GO! Geometric Correction Operator 

a? Geodetic Control Point or Ground Control f*Ul 

GtCP Gccriitrlc Correction Proccit 

cril GoJJard fit* Inventory lap* 

Cull Goddard 101 Inventroy tape 

Gl General Instruction 

CMS Ground (Segnxnt) lUnage*ent Subsystem 

GMf Greenwich Hem Tl**' 

GPS Globa) Positioning Syttc* 

CSrC Goddard Spec* fllf/it Center • 

CSSS Ground Support Sytlea Software 

GSIOG Ground Spacecraft (racking and Cats Rat work . 

G/C Ce oneiric Correction 

IIR.nf Header, Ancillary, Annotation, Trailer 

ll^M l*AAf for library Maintenance 


III 



Header* RMstatfo*, Trailer 
SDT Oupllcatloo 

Nigh* Density Digits) (tape) Recorder 
Nigh Density Tape 

101 containing data Wildi has Rcai partially procrcrrd, I,* , 
rad: Metrically corrected but t tot geometrically eerraetd 
101 -A containing data fre* the HSS tcesor 
HOI-A containing dale fro* Die (H tensor 
•idlonttrkiMy end Csooctrtcelly Corrected Nigh Density Tape 
IU)f*f containing data fro* the IH senses 
IIQf containing raw data as recorded la Ctfill 
|tOf-fc containing data fro* tl* HSS tenter, 

ICMI containing date fro* the IH senior 
101: containing date recorded at ISilta Sands 
ItDf -S containing data fro* the HSS cantor 
IIDT-S containing data fro* the IH leaser 
Mlgh Resolution f II* Recorder 
Nigh Speed Interface 
Icput/Output 
Intergratloo end Test 

■ OO 

Interface Control Oocu*ent «vi ^ 

Identification ^ Q 

1*190 Data Acquis It loci 2 5 

Iwag* Data Translation 70 TT 

f*age Generation facility . O 

Initial Product Creation 

p w * 

(•ago Processing Division r (*1 

Information Processing Subsystem . 

Interactive Query ianguago 
Infrared . / 

Inter Range Instrumentation firing fersst A Ttaceod* . 

Keyboard Cathode Ray T >• (display tube) 

Key Station 

1 ani» at Asset went Syste* 
l ibrary Sij I Id Process 
Later lea* Recorder 
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lH l lb r try HilfttMMM 

IJ.O iindul D 

IS-J lenditt ) 

IT1S long -It m Tipi StoriJ* 

IQ^ lUtsbut AJiptcf 

>i, r t Hcgsbl'* per second 

ttW H*nu*l Cloud Covtr AssaSS»«nt 

IUf Hij9f fnrt 

HIFS KSS !«* se Process 1*1 S'Asystca 

Hf Kllitcn Hirijcaent ficllrtjf 

iSfJC Hlnar rrit* Synch loti 

UXl of l)ft^riU/vllnj 

irr * WS Pre-processor 
K$ Mirror S««P 

(C8 Host Stifle*"* ® lt 

HSCO-K IIS' Mirror. 1*.M Correction Q*t» 

MSCD-I IH Mirror Sew Correction Oita 
MS$ .Hjltlipectnl Seinncr 

KSS-A USS Archive! .D*U 

Hill H.snetle.-fipt Ihlt 

lilt . hrlt f ple»«r 

KASCCH RASA Cvnurtlcitlon Jytlt* 

HCC* l» 4 l«ofk Control Center 

lUtl KA$A Hmige^ent Instruction 

inw lUUonll Ct«»#lc Ml M.a»ph«f«e *MUUUlUc» 

N^C| Rtnlltl 5FCI 

MSCO feni»!4 fSM 

«iC H'S* Jtmlul Jj»ctcr»(t Co^wt *T 
Kllf MS* JmcIIk* «r>l l«le*»try FkIIUv 

CCC 0<i-Io*rd Corrfuter 

Oti* &»*Boud Processor 

OCC Cytrillont Control Center 

OCC Orbit Ctf*pJtetle»l Group 


« 




Optical Chester Ro«s»ll ^ 

Public AMrcn 
prtvftU Irene* f«S»0 # 

Piylcid Cornell* OeU 

KSS Peyloed Correction Bela 
IJI peylosd Correction Oetfl 
pipe line Control Ciecullvt 
payload Correction Subsystem 
ferforenci treluetlea SiAiystt® • 
product Generation SiAiyltea 
r reject Of fit* 

photographic Processing lebcratary 
poler SlereogrspMc 

* parallel to Serial Beta Output dark* 

Quetlty Assessment 

Quality Assessment film ' 

Quilitf Conrol 
Qieued I/O (|np«Jt/OutpulJ 
Quick took OlspWy 
Quick took Monitor 

lefomeMng AftCtllery AnaaUtlaa 

It turn Bern I U Icon *, 

Ccglitnt ton Central Point or fielatta Caatrtt fokl 

iMlNrffNnwr («« i.Uf«c«wJ 

RiilcMstrlc Correction 
Radiometric lookup T*bl« 

Request Support SifcsytWa 
Synchronous leek Mena Interconnect 
8 Slgnil Conditioning end Stfltcklftf k»U 

I S«Uchl«|. C»f.re«l.* »n4 

Systemst Ic Correction Cite 
tail Serlel Controller Inter face- !*P*t 

IOI Serlel Coiitrolltr lalaMKt-Oalpttl 
• Sysloet i lc Correc t l«i Heir la 

Spacecraft 

Software 
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Software Cevelcpoent /icllttl 
SofWire engineering mi tUaigcoeftt 
SMppInj Facility 
Scm tine CcJ rector 
Synch loci Crrw* litt 
Seen Mirror Anc&bly 
Solir Hi* Wj« HlJilon 
Spice Otiltqia Kercetcr 
S trill to ferelUl 0«U Input <wtCf 
$yitc<a Rtqulrcnents KeelM 
Spice Syitemf Operation 
Syste&s Soflwirc Rcqulreoentl &e*le# 
Spic'fllgM ini tracking Dili Hetwerk 
Syjlw Teit l Operation language 
SyitM Teat l Review 
1M Adaptive Capability 
Archive Storage 
To Ce Ceteml.ied 
To li Supplied 
Tlne*Co<Ji Generator 
Tricking t Oite Relay Satellite* 
Tricking & Dili Relay Satellite SyftM 
Iraupcrtahle Grou»*i St it led 
IH leige froccttlng SUnyite* 

Idrclry 

llieeitlc Kipper 

Tcil end Simulation Jjbjyitca 

Teletype operator ccnioli 

t>*ltn» Adapter 

Up Unk 

Universal Transient Hercatcr 
Virtual AdJreti Crtention (computer) 
Video Image Communication mi Rttrlvet 
Vlrtuil Hcoory lOpeitingl Systen 
Uni Printer (YtftSAttC) 



urn wide tend vide* ?«* 

KRS World lifirfMl Srstw : 

tlllt Vetter* *cit lange 

ITS I oca Treeifer Scoop 




















